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The undersigned, submits this petition under section 505(j)(2)(C) of the Federal Food, Drug and
Cosmetic Act and 21 CFR § 314.93 and 21 CFR §10.30 to request the Commissioner of Food and
Drugs to make a determination that the formulation of ZOMETA® (Zoledronic acid for injection)
containing sterile lyophilized powder in a vial, is suitable for submission as an Abbreviated New
Drug Application (ANDA).

A. Action Requested

The petitioner requests the Commissioner of Food and Drugs to make a determination that the
formulation of ZOMETA ® (Zoledronic acid for injection) confaining Zoledronic acid 4 mg per vial
were not withheld from sales for safety and efficacy reasons. The petitioner particularly requests the
FDA to make a determination that the proposed generic product referring to the originally approved
formulation (now not available in market. Letter from dealer indicating this has been provided as
Exhibit-1) would not render the product less safe or effective than the currently marketed innovator’s
product (liquid concentrate injection). The petitioner further requests the FDA to accept Abbreviated
New Drug Application (ANDA) for Zoledronic acid powder for Infusion (hereinafter referred to as
“proposed generic product”) containing Zoledronic acid 4 mg /vial for the reasons discussed herein
below.

B. Statement of Grounds

L Background:

The active ingredient in ZOMETA ® (Zoledronic acid injection) is Zoledronic acid, an inhibitor of
osteoclastic bone resorption. Zoledronic acid inhibits osteoclastic activity and induces osteoclast
apoptosis. It also blocks the osteoclastic resorption of mineralized bone and cartilage through its binding
to bone. It inhibits the increased osteoclastic activity and skeletal calcium release induced by various
stimulatory factors released by tumors. Lyophilized form and liquid concentrate form of Zometa are
listed in orange book as RLD, under NDA 21-223. The copy of internet Orange book indicating RLD
status for both lyophilized form and liquid concentrate form is provided herewith as Exhibit-2. The
qualitative and quantitative composition of lyophilized RLD (4 mg base/vial), after reconstitution is
identical to that of liquid concentrate form of RLD (4 mg base/5 ml)

The proposed generic product have been developed as lyophilized form. Due to unavailability of
lyophilized form of RLD in the market, the liquid concentrate form has been considered as reference
for the proposed labeling and pharmaceutical equivalence studies, conducted for requesting the
biowaiver pursuant to 21 CFR 320.22(b)(1).

Originally approved formulation :

Zometa® (Zoledronic acid for injection) containing Zoledronic acid, manufactured by Novartis Pharma
was first approved on August 20, 2001 under NDA 021-223. It was recommended that each-vial of
Zometa be reconstituted by adding 5 mL of Sterile Water for Injection, USP, to each vial. The resulting
solution allows for withdrawal of 4 mg of zoledronic acid. The drug must be completely dissolved before
the solution is withdrawn. The maximum recommended 4 mg-dose must be further diluted in 100 mL of
sterile 0.9% Sodium Chloride, USP, or 5% Dextrose Injection, USP. The dose must be given as a single
intravenous infusion over no less than 15 minutes. The copy of approved labeling ,dated 22 February, 02,
for lyophilized Zometa® (Zoledronic acid for injection), is provided herewith as Exhibit-3.
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Second formulation: Supplemental application, provided for liquid dosage form of the previously
approved lyophilized powder for injection, was approved on 07, March 2003 . The concentrate for
injection is to be further diluted with 100 mL of sterile 0.9 % Sodium Chloride, USP, or 5% Dextrose
Injection, USP. The dose must be given as a single intravenous infusion over no less than 15 minutes. The
copy of approved labeling for Zometa® (Zoledronic acid injection), dated 25 May, 06 is provided
herewith as Exhibit-4.

II. Determination whether Zometa ( Zoledronic acid for Injection) , held by Novartis Pharma
is discontinued.

It is known from the Code of Federal Regulations that when an ANDA makes a reference to a
discontinued label of a drug, FDA may still approve the ANDA upon determination that the
formulation was not withdrawn for reasons of safety or effectiveness (21 U.S.C. Section 355 (j)(6)
and 21 CFR §§ 314.122 and 314.161).! Similarly FDA is also authorized to approve an ANDA that
omits in its labeling an indication or other aspects for the listed drug. The regulation 21 CFR §
314.94(a)(9)(iii)* permits ANDA application to seek approval for parenteral products that differ in
inactive ingredient. The proposed generic formulation for Zoledronic acid powder for Injection is
identical with lyophilized formulation (currently not available in market) of Zometa ®(Zoledronic
acid for Injection), in its dosage form and formula.

The proposed generic product is identical with currently marketed Zometa ®(Zoledronic acid
Injection) with respect to indication, active ingredient, strength and route of administration.

The petitioner is not aware of any documentation which establish that the lyophilized formulation
Zometa ®(Zoledronic acid for Injection) has been discontinued for safety or efficacy reasons.

Proposed generic product:

The proposed generic product’s formulation is identical to the lyophilized formulation of
Zometa ®(Zoledronic acid for Injection) and is supplied as a freeze-dried powder in a clear glass vial
containing Zoledronic acid 4 mg/vial. The formula of proposed generic product, which is subject of
this petition, is provided in the following

Table 1.
Components mg/vial
Zoledronic acid monohydrate (equivalent to Zoledronic acid anhydrous) 4.00
Mannitol, USP 220.00
Sodium citrate dihydrate, USP 24.00
Water for Injection, USP *

* Not present in final product except traces.

! Although the regulations are consistent with relief sought, this citizen petition is submitted pursuant to section
505(j)(2)(C) of the Federal Food Drug, and Cosmetic Act (“The FDC Act”) and 21 CFR § 314.93.

221 CFR § 314.94 (a)(9)(iii) : “Inactive ingredient changes permitted in drug products intended for parenteral use”.
An applicant may seek approval of a drug product that differs from the reference listed drug in preservative, buffer,
or antioxidant provided that the applicant identifies and characterizes the differences and provides information
demonstrating that the differences do not affect the safety or efficacy of the proposed generic drug product.
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I11. Conclusion

For all the reasons stated above in this statement grounds, the petitioner seeks FDA to make a
determination that the lyophilized formulation of ZOMETA ®(Zoledronic acid for Injection) was not
voluntarily withdrawn by Novartis Pharma for reasons of safety or effectiveness and that the use of
that labeling by the proposed generic product would not render the proposed generic product less safe
or effective and would be therapeutically equivalent to the currently marketed product, Zometa®
(Zoledronic acid injection).

Accordingly, this petition seeks a determination that the lyophilized formulation of
ZOMETA ®(Zoledronic acid for Injection) is suitable for submission as an Abbreviated New Drug
Application (ANDA).

C. Environmental Impact

This petition is entitled to a categorical exclusion under 21 CFR §§ 25.30 and 25.31

D. Economic Report

The petitioner agrees to provide an economic analysis if requested by the agency.

E. Certification

The undersigned certifies that, ‘to the best knowledge and belief of the undersigned, this petition
includes all information and review upon which the petitioner relies, and that it includes
representative data and information known to the petitioner, which are unfavorable to the petition.
Exhibit-1 : Copy of letter from Dealer indicating non-availability of Iyophilized form of Zometa

Exhibit-1 : Copy of internet Orange book listing for Zometa® :

Exhibit-2 : Last Approved labeling ( 22, Feb,02) for Iyophilized Zometa®.
Exhibit-3 : Last Approved labeling ( 25, May,06) for liquid concentrate Zometa®.

Respectfully submitted,

Dr. Abhay. Muthal.
General Manager, Regulatory Affairs
Sun Pharmaceutical Industries Ltd., India.
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COLLIE DRUGS INC

21722 HARPER

ST. CLAIR SHORES
M1, 48080
TEL-586-776-7122
FAX-586-776-6551

Jane 25, 2007

To: Caraco Pharmaceutical Laboratories Ltd.

RE: Zometa 4mg/m! Injection (Zoledronic acid for injection (Lyophilized)) by Norvartis,
NDC No: 0078-0350-84

Dear Sir,

Do\pbﬂ' S
This letter is to inform you that upon our telephone conference with the Neva#tis; we
were told that the Zometa 4mg/m] Injection (Zoledronic acid for injection (Lyophilized)

has been discontinued. However, Zometa 4mg/5ml injection (NDC No: 0078-0387-25) is
available.

Thalk You, , ' P /Q /L/

Sami Shimoon, R.PH

/
)
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Active Ingredient Search

Active Ingredient Search Results from "OB_Rx" table for query on "zoledronic."”

Dosage Form;
Route
INJECTABLE; IV
(INFUSION)

Strength

EQ 4MG BASE/SML

Page 1 of 1

Proprietary Applicant
Name

ZOMETA NOVARTIS

INJECTABLE; IV
(INFUSION)

EQ 4MG BASE/VIAL

ZOMETA NOVARTIS

Appl TE RLD Active

No Code Ingredient

021223 Yes ZOLEDRONIC
ACID

021223 Yes ZOLEDRONIC
ACID

521817 Yes ZOLEDRONIC
ACID

INJECTABLE; IV
(INFUSION)

EQ 5MG
BASE/100ML

RECLAST NOVARTIS

Return to Electronic Orange Book Home Page

FDA/Center for Drug Evaluation and Research

Office of Generic Drugs

Division of Labeling and Program Support

Update Frequency:
Orange Book Data - Monthly

Generic Drug Product Information & Patent Information - Daily

Orange Book Data Updated Through July, 2007

Patent and Generic Drug Product Data Last Updated: September 04, 2007

http://www.accessdata.fda.gov/scripts/cder/ob/docs/tempai.cfim

=

9/5/2007
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Z.ometa (zoledronic acid for injection)
For Intravenous Infusion

Rx only

Prescribing Information

DESCRIPTION

Zometa® contains zoledronic acid, a bisphosphonic acid which is an inhibitor of osteoclastic bone resorption.
Zoledronic acid is designated chemically as (1-Hydroxy-2-imidazol-1-yl-phosphonoethyl) phosphonic acid
monohydrate and its structural formula is

%\N PO.H,
N =/ YOH - H,0
PO,H,

Zoledronic acid is a white crystalline powder. Its molecular formula is CsH;oN,O7Py H,O and its molar mass is
290.1g/Mol. Zoledronic acid is highly soluble in 0.1N sodium hydroxide solution, sparingly soluble in water and 0.IN
hydrochloric acid, and practically insoluble in organic solvents. The pH of a 0.7% solution of zoledronic acid in water is
approximately 2.0.

Zometa® (zoledronic acid for injection) is available in vials as a sterile powder for reconstitution for intravenous
infusion. Each vial contains 4.264 mg of zoledronic acid monohydrate, corresponding to 4 mg zoledronic acid on an
anhydrous basis .

Inactive Ingredients: mannitol, USP, as bulking agent, and sodium citrate, USP, as buffering agent.

CLINICAL PHARMACOLOGY

General

The principal pharmacologic action of zoledronic acid is inhibition of bone resorption. Although the antiresorptive
mechanism is not completely understood, several factors are thought to contribute to this action. In vitro, zoledronic
acid inhibits osteoclastic activity and induces osteoclast apoptosis. Zoledronic acid also blocks the osteoclastic
resorption of mineralized bone and cartilage through its binding to bone. Zoledronic acid inhibits the increased
osteoclastic activity and skeletal calcium release induced by various stimulatory factors released by tumors.
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Pharmacokinetics

Distribution

Single or multiple (q 28 days) 5-minute or 15-minute infusions of 2, 4, 8 or 16 mg Zometa® (zoledronic acid for
injection) were given to 64 patients with cancer and bone metastases. The post-infusion decline of zoledronic acid
concentrations in plasma was consistent with a triphasic process showing a rapid decrease from peak concentrations at
end-of-infusion to <1% of Crnax 24 hours post infision with population half-lives of t 14, 0.24 hours and t ;5 1.87 hours
for the early disposition phases of the drug. The terminal elimination phase of zoledronic acid was prolonged, with very
low concentrations in plasma between days 2 and 28 post infusion, and a terminal elimination half-life t,; of 146 hours.
The area under the plasma concentration versus time curve (AUCq.24n) of zoledronic acid was dose proportional from 2

to 16 mg.  The accumulation of zoledronic acid measured over three cycles was low, with mean AUCq. ratios for
cycles 2 and 3 versus 1 of 1.13 £ 0.30 and 1.16 + 0.36, respectively.

In vitro and ex vivo studies showed low affinity of zoledronic acid for the cellular components of human blood. Binding
to human plasma proteins was approximately 22% and was independent of the concentration of zoledronic acid.

Metabolism

Zoledronic acid does not inhibit human P450 enzymes in vitro. Zoledronic acid does not undergo biotransformation in
vivo. In animal studies, <3% of the administered intravenous dose was found in the feces, with the balance either
recovered in the urine or taken up by bone, indicating that the drug is eliminated intact via the kidney. Following an
intravenous dose of 20 nCi "*C-zoledronic acid in a patient with cancer and bone metastases, only a single radioactive
species with chromatographic properties identical to those of parent drug was recovered in urine, which suggests that
zoledronic acid is not metabolized.

Excretion

In 64 patients with cancer and bone metastases on average ( s.d.) 39 £ 16% of the administered zoledronic acid dose
was recovered in the urine within 24 hours, with only trace amounts of drug found in urine post day 2. The cumulative
percent of drug excreted in the urine over 0-24 hours was independent of dose. The balance of drug not recovered in
urine over 0-24 hours, representing drug presumably bound to bone, is slowly released back into the systemic
circulation, giving rise to the observed prolonged low plasma concentrations. The 0 — 24 hour renal clearance of
zoledronic acid was 3.7 + 2.0 L/h.

Zoledronic acid clearance was independent of dose but dependent upon the patient’s creatinine clearance. In a study in
patients with cancer and bone metastases, increasing the infusion time of a 4 mg dose of zoledronic acid from 5 minutes
(r=5) to 15 minutes (n=7) resulted in a 34% decrease in the zoledronic acid concentration at the end of the infusion
([mean + SD] 403 + 118 ng/mL, vs 264 + 86 ng/mL) and a 10% increase in the total AUC (378 + 116 ng x /mL vs
420 + 218 ng x /mL). The difference between the AUC means was not statistically significant.

Special Populations
Pharmacokinetic data in patients with hypercalcemia are not available.
Pediatrics: Pharmacokinetic data in pediatric patients are not available.

Geriatrics: The pharmacokinetics of zoledronic acid were not affected by age in patients with cancer and bone
metastases who ranged in age from 38 years to 84 years.

Race: The pharmacokinetics of zoledronic acid were not affected by race in patients with cancer and bone metastases.
Hepatic Insufficiency: No clinical studies were conducted to evaluate the effect of hepatic impairment on the
pharmacokinetics of zoledronic acid.

Renal Insufficiency: The pharmacokinetic studies conducted in 64 cancer patients represented typical clinical
populations with normal to moderately impaired renal function. Compared to patients with normal renal function
(N=37), patients with mild renal impairment (N=15) showed an average increase in plasma AUC of 15%, whereas
patients with moderate renal impairment (N=11) showed an average increase in plasma AUC of 43%. Limited
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pharmacokinetic data are available for Zometa in patients with severe renal impairment (creatinine clearance <30
mL/min). Based on population PK/PD modeling, the risk of renal deterioration appears to increase with AUC, which is
doubled at a creatinine clearance of 10 ml/min.

Creatinine clearance is calculated by the Cockcroft-Gault formula (Creatinine clearance (CL,, mL/min)= (140-
age)*weight (kg)/X*(plasma creatinine concentration, where X= 72 for males, and X=85 for females). Zometa systemic
clearance in individual patients can be calculated from the population clearance of Zometa, CL (L/h)=6.5(CI_.C,/9O)°'4 .
These formulae can be used to predict the Zometa AUC in patients. CL = Dose/AUC. The average AUC in patients
with normal renal function was 0.42 mg*h/L (%CV 33) following a 4 mg dose of Zometa. However, efficacy and
safety of adjusted dosing based on these formulae have not been prospectively assessed. (See WARNINGS)

Pharmacodynamics

Clinical studies in patients with hypercalcemnia of malignancy (HCM) showed that single-dose infusions of Zometa are
associated with decreases in serum calcium and phosphorus and increases in urinary calcium and phosphorus excretion.

Hypercalcemia of Malignancy

Osteoclastic hyperactivity resulting in excessive bone resorption is the underlying pathophysiologic derangement in
hypercalcemia of malignancy (HCM, tumor-induced hypercalcemia) and metastatic bone disease. Excessive release of
calcium into the blood as bone is resorbed results in polyuria and gastrointestinal disturbances, with progressive
dehydration and decreasing glomerular filtration rate. This, in turn, results in increased renal resorption of calcium,
setting up a cycle of worsening systemic hypercalcemia. Reducing excessive bone resorption and maintaining adequate
fluid administration are, therefore, essential to the management of hypercalcemia of malignancy.

Patients who have hypercalcemia of malignancy can generally be divided into two groups according to the
pathophysiologic mechanism involved: humoral hypercalcemia and hypercalcemia due to tumor invasion of bone. In
humoral hypercalcemia, osteoclasts are activated and bone resorption is stimulated by factors such as
parathyroid-hormone-related protein, which are elaborated by the tumor and circulate systemically. Humoral
hypercalcemia usually occurs in squamous-cell malignancies of the lung or head and neck or in genitourinary tumors such
as renal-cell carcinoma or ovarian cancer. Skeletal metastases may be absent or minimal in these patients.

Extensive invasion of bone by tumor cells can also result in hypercalcemia due to local tumor products that stimulate
bone resorption by osteoclasts. Turnors commonly associated with locally mediated hypercalcemia include breast
cancer and multiple myeloma.

Total serum calcium levels in patients who have hypercalcemia of malignancy may not reflect the severity of
hypercalcemia, since concomitant hypoalbuminemia is commonly present. Ideally, ionized calcium levels should be used
to diagnose and follow hypercalcemic conditions; however, these are not commonly or rapidly available in many clinical
situations. Therefore, adjustment of the total serum calcium value for differences in albumin levels (corrected serum
calcium, CSC) is often used in place of measurement of ionized calcium; several nomograms are in use for this type of
calculation (see DOSAGE AND ADMINISTRATION).

Clinical Trials in Hypercalcemia of Malignancy

Two identical multicenter, randomized, double-blind, double-dummy studies of Zometa 4 mg given as a 5-minute
intravenous infusion or pamidronate 90 mg given as a 2-hour intravenous infusion were conducted in 185 patients with
hypercalcemia of malignancy (HCM). NOTE: Administration of Zometa 4 mg given as a S-minute intravenous
infusion has been shown to result in an increased risk of renal toxicity, as measured by increases in serum
creatinine, which can progress to renal failare. The incidence of renal toxicity and renal failure has been
shown to be reduced when Zometa 4 mg is given as a 15-minute intravenous infusion. Zometa should be
administered by intravenous infusion over no less than 15 minutes. (See WARNINGS and DOSAGE AND
ADMINISTRATION. ) The treatment groups in the clinical studies were generally well balanced with regards to age,
sex, race, and tumor types. The mean age of the study population was 59 years; 81% were Caucasian, 15% were
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Black, and 4% were of other races. Sixty percent of the patients were male. The most common tumor types were
lung, breast, head and neck, and renal.

In these studies, HCM was defined as a corrected serum calcium (CSC) concentration of >12.0 mg/dL (3.00 mmol/L).
The primary efficacy variable was the proportion of patients having a complete response, defined as the lowering of the
CSC to < 10.8 mg/dL (2.70 mmol/L) within 10 days after drug infusion.

To assess the effects of Zometa versus those of pamidronate, the two multicenter HCM studies were combined in a
pre-planned analysis. The results of the primary analysis revealed that the proportion of patients that had normalization
of corrected serum calcium by Day 10 were 88% and 70% for Zometa 4 mg and pamidronate 90 mg, respectively
(p=0.002). (see Figure 1) In these studies, no additional benefit was seen for Zometa 8 mg over Zometa 4
mg; however, the risk of renal toxicity of Zometa 8 mg was significantly greater than that seen with Zometa 4
mg.



Page 5
Figure 1
Proportion of Complete Responders by Day 10 in

Pooled HCM Studies
P=0.002
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Secondary efficacy variables from the pooled HCM studies included the proportion of patients who had normalization
of corrected serum calcium (CSC) by Day 4; the proportion of patients who had normalization of CSC by Day 7; time
to relapse of HCM; and duration of complete response.  Time to relapse of HCM was defined as the duration (in days)
of normalization of serum calciurn from study drug infusion until the last CSC value <11.6 mg/dL (<2.90 mmol/L).
Patients who did not have a complete response were assigned a time to relapse of 0 days. Duration of complete
response was defined as the duration (in days) from the occurrence of a complete response until the last CSC < 10.8
mg/dL (2.70 mmol/L). The results of these secondary analyses for Zometa 4 mg and pamidronate 90 mg are shown in
Table 1.

Table 1. Secondary Efficacy Variables in Pooled HCM Studies

Zometa® 4mg Pamidronate 90mg

Complete response N Response rate N Response rate

By Day 4 86 45.3% 99 33.3%

By Day 7 86 82.6%* 99 63.6%
Duration of response N Median duration N Median duration (days)

(days)
Time to relapse 86 30* 99 17
Duration of complete response 76 32 69 18

*P less than 0.05 vs. pamidronate 90 mg

Clinical Trials in Multiple Myeloma and Bone Metastases of Solid Tumors

Table 2 describes three randomized Zometa trials in patients with multiple myeloma and bone metastases of solid
tumors. These include a pamidronate-controlled study in breast cancer and multiple myeloma, a placebo-controlled
study in prostate cancer and a placebo-controlled study in other solid tumors. The prostate cancer study required
documentation of previous bone metastases and 3 consecutive rising PSAs while on hormonal therapy. The other
placebo-controlled solid tumor study included patients with bone metastases from malignancies other than breast cancer
and prostate cancer, listed in Table 3.
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Table 2: Overview of Phase III studies

Study No. of Treatment Zometa® Control Patient population
No. Patients Duration dose
010 1648 |12 months 4 and 8* mg Pamidronate 90 [Multiple myeloma or metastatic
Q3-4weeks [MgQ3-4 breast cancer
weeks
039 643 15 months 4 and 8* mg Placebo Metastatic prostate cancer
Q3 weeks
011 773 9 months 4 and 8* mg Placebo Metastatic solid tumor other than
| ‘ Q3 weeks breast or prostate cancer

* Patients who were randomized to the 8 mg Zometa group are not included in any of the analyses in this package insert.

Table 3: Solid Tumor Patients by cancer type and treatment arm

Cancer type Zometa® 4 mg Placebo
N N
NSCLC 124 121
Renal 26 19
Small cell lung cancer 19 22
Colorectal 19 16
Unknown 17 14
Bladder 11 16
GI (other) 10 12
Head and neck 6 4
Genitourinary 6 6
Malignant melanoma 5 4
Hepatobiliary 3 4
Thyroid 2 4
Other 3 2
Sarcoma 3 3
Neuroendocrine/carcinoid 2 3
Mesothelioma 1 0

The planned duration of therapy was 12 months for multiple myeloma and breast cancer, 15 months for prostate cancer,
and 9 months for the other solid tumors.

The studies were amended twice because of renal toxicity. The Zometa infusion duration was increased from 5 minutes
to 15 minutes. After all patients had been accrued, but while dosing and follow-up continued, patients in the 8 mg
Zometa treatment arm were switched to 4 mg. Patients who were randomized to the Zometa 8 mg group are not
included in these analyses.

Each study evaluated skeletal-related events (SREs), defined as any of the following: pathologic fracture, radiation
therapy to bone, surgery to bone, or spinal cord compression. Change in antineoplastic therapy due to increased pain
was an SRE in the prostate cancer study only. Planned analyses included the proportion of patients with an SRE during
the study (the primary endpoint) and time to first SRE. Results for the two Zometa placebo-controlled studies are given
in Table 4.
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. Table 4. Zometa compared to placebo in patients with bone metastases from prostate cancer
or other solid tumors

Analysis of proportion of patients Analysis of time to first SRE*
Stud with an SRE*
Study Arm Y
Difference P Median

Proportion & 95% Cl value (days) HR 95% Cl of HR P value
Prostate | Zol 4mg 33% -11 (-20, -2) 0.021 NR 0.67 (0.49, 0.91) 0.011
Cancer Placebo 44% — — 321 — - —
Solid Zol 4mg 38% -7 (-15,2) 0.13 230 0.73 (0.55, 0.96) 0.023
Tumors | placebo 44% - — 163 — — —

*SRE = Skeletal Related Event
NR = Not reached by 420 days
HR = Hazard Ratio

In the breast cancer and myeloma trial, efficacy was determined by a non-inferiority analysis comparing Zometa to
pamidronate 90 mg for the proportion of patients with an SRE. This analysis required an estimation of pamidronate
efficacy. Historical data from 1128 patients in three pamidronate placebo-controlled trials demonstrated that
pamidronate decreased the proportion of patients with an SRE by 13.1% (95% CI = 7.3%,18.9%). Results of the
comparison of treatment with Zometa compared to pamidronate are given in Table 5.

Table 5. Zometa compared to pamidronate in patients with multiple myeloma or bone
metastases from Breast Cancer

Analysis of proportion of patients Analysis of time to first SRE*

with an SRE*
Study itl:r?y i

. Difference | P Median 95%Cl | P

Proportion & 95% Cl value (days) HR of HR value
Multiple Zol 4mg 44% -2(-79,3.7) 046 373 092 | (0.77,1.0 | 0.322
Myeloma 9)
and Breast | Pamidro 46% --- - 363 -— - -
Cancer nate 90

mg

*SRE = Skeletal Related Event
HR = Hazard Ratio

INDICATIONS AND USAGE
Hypercalcemia of Malignancy

Zometa® (zoledronic acid for injection) is indicated for the treatment of hypercalcemia of malignancy.

Vigorous saline hydration, an integral part of hypercalcemia therapy, should be initiated promptly and an attempt should
be made to restore the urine output to about 2 L/day throughout treatment. Mild or asymptomatic hypercalcemia may
be treated with conservative measures (i.c., saline hydration, with or without loop diuretics). Patients should be
hydrated adequately throughout the treatment, but overhydration, especially in those patients who have cardiac failure,
must be avoided. Diuretic therapy should not be employed prior to correction of hypovolemia. The safety and efficacy
of Zometa in the treatment of hypercalcemia associated with hyperparathyroidism or with other non-tumor-related
conditions has not been established.
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Multiple Myeloma and Bone Metastases of Solid Tumors

Zometa is indicated for the treatment of patients with multiple myeloma and patients with documented bone metastases from
solid tumors, in conjunction with standard antineoplastic therapy. Prostate cancer should have progressed after treatment
with at least one hormonal therapy

CONTRAINDICATIONS

Zometa® (zoledronic acid for injection) is contraindicated in patients with clinically significant hypersensitivity to
zoledronic acid or other bisphosphonates, or any of the excipients in the formulation of Zometa.

WARNINGS

DUE TO THE RISK OF CLINICALLY SIGNIFICANT DETERIORATION IN RENAL FUNCTION,
WHICH MAY PROGRESS TO RENAL FAILURE, SINGLE DOSES OF ZOMETA ® SHOULD NOT
EXCEED 4 MG AND THE DURATION OF INFUSION SHOULD BE NO LESS THAN 15 MINUTES.

BECAUSE SAFETY AND PHARMACOKINETIC DATA ARE LIMITED IN PATIENTS WITH SEVERE
RENAL IMPAIRMENT:

e ZOMETA TREATMENT IS NOT RECOMMENDED IN PATIENTS WITH BONE METASTASES
WITH SEVERE RENAL IMPAIRMENT. In the clinical studies, patients with serum creatinine > 3.0 mg/d!
were excluded.

e ZOMETA TREATMENT IN PATIENTS WITH HYPERCALCEMIA OF MALIGNANCY SHOULD
BE CONSIDERED ONLY AFTER EVALUATING THE RISKS AND BENEFITS OF TREATMENT.
In the clinical studies, patients with serum creatinine > 400 umol/l or > 4.5 mg/dl were excluded.

Bisphosphonates, including Zometa (zoledronic acid for injection), have been associated with renal toxicity manifested
as deterioration of renal function and potential renal failure. In clinical trials, the risk for renal function deterioration
(defined as an increase in serum creatinine) was significantly increased in patients who received Zometa over 5 minutes
compared to patients who received the same dose over 15 minutes. In addition, the risk for renal function deterioration
and renal failure was significantly increased in patients who received Zometa 8 mg, even when given over 15 minutes.
While this risk is reduced with the Zometa 4 mg dose administered over 15 minutes, deterioration in renal function can
still occur. Risk factors for this deterioration include elevated baseline creatinine and multiple cycles of treatment with
the bisphosphonate.

Patients who receive Zometa should have serum creatinine assessed prior to each treatment. Patients treated with
Zometa for bone metastases should have the dose withheld if renal function has deteriorated. (See DOSAGE AND
ADMINISTRATION). Patients with hypercalcemia of malignancy with evidence of deterioration in renal function
should be appropriately evaluated as to whether the potential benefit of continued treatment with Zometa outweighs the
possible risk.

PREGNANCY: ZOMETA SHOULD NOT BE USED DURING PREGNANCY. Zometa may cause fetal harm
when administered to a pregnant woman. In reproductive studies in the pregnant rat, subcutaneous doses equivalent to
2.4 or 4.8 times the human systemic exposure (an i.v. dose of 4 mg based on an AUC comparison) resulted in pre- and
post-implantation losses, decreases in viable fetuses and fetal skeletal, visceral and external malformations (See
PRECAUTIONS, Pregnancy Category D).

There are no studies in pregnant women using Zometa. I f the patient becomes pregnant while taking this drug, the
patient should be apprised of the potential harm to the fetus. Women of childbearing potential should be advised to
avoid becoming pregnant.
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PRECAUTIONS

General

Standard hypercalcemia-related metabolic parameters, such as serum levels of calcium, phosphate, and magnesium, as
well as serum creatinine, should be carefully monitored following initiation of therapy with Zometa® (zoledronic acid for
injection). If hypocalcemia, hypophosphatemia, or hypomagnesemia occur, short-term supplemental therapy may be
necessary.

Patients with hypercalcemia of malignancy must be adequately rehydrated prior to administration of Zometa. Loop
diuretics should not be used until the patient is adequately rehydrated and should be used with caution in combination
with Zometa in order to avoid hypocalcemia. Zometa should be used with caution with other nephrotoxic drugs.

Renal Insufficiency:

Limited clinical data are available regarding use of Zometa in patients with renal impairment. Zometa is excreted
primarily via the intact kidney and the risk of adverse reactions, in particular renal adverse reactions, may be greater in
patients with impaired renal function. Serum creatinine should be monitored in all patients treated with Zometa prior to
each dose.

Studies of Zometa in the treatment of hypercalcemia of malignancy excluded patients with serum creatinine

> 400 pumol/L or > 4.5 mg/dL. Bone metastasis trials excluded patients with serum creatinine > 265 umol/L or > 3.0
mg/ dL. No clinical or pharmacokinetics data are available to guide dose selection or to provide guidance on how to
safely use Zometa in patients with severe renal impairment. For hypercalcemia of malignancy, Zometa should be used in
patients with severe renal impairment only if the expected clinical benefits outweigh the risk of renal failure and after
considering other available treatment options. (See WARNINGS.) Dose adjustments of Zometa are not necessary in
treating patients for hypercalcemia presenting with mild to moderate renal impairment prior to initiation of therapy (serum
creatinine < 400 pmol/L or < 4.5 mg/dL. For bone metastases, the use of Zometa in patients with severe renal
impairment is not recommended. In studies of patients with bone metastases, patients with a serum creatinine >3.0
mg/dL were excluded.

Patients receiving Zometa for hypercalcemia of malignancy with evidence of deterioration in renal function should be
appropriately evaluated and consideration should be given as to whether the potential benefit of continued treatment
with Zometa outweighs the possible risk. In patients receiving Zometa for bone metastases, who show evidence of
deterioration in renal function, Zometa treatment should be withheld until renal function retumns to baseline (See
WARNINGS and DOSAGE AND ADMINISTRATION.)

Hepatic Insufficiency:

Only limited clinical data are available for use of Zometa to treat hypercalcemia of malignancy in patients with hepatic
insufficiency, and these data are not adequate to provide guidance on dosage selection or how to safely use Zometa in
these patients.

Patients with Asthma:

While not observed in clinical trials with Zometa, administration of other bisphosphonates has been associated with
bronchoconstriction in aspirin-sensitive asthmatic patients. Zometa should be used with caution in patients with aspirin-
sensitive asthma.

Laboratory Tests

Serum creatinine should be monitored prior to each dose of Zometa. Serum calcium, electrolytes, phosphate,
magnesium, and hematocrit/hemoglobin should also be monitored regularly. (See WARNINGS, PRECAUTIONS,
DOSAGE AND ADMINISTRATION, and ADVERSE REACTIONS.)
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Drug Interactions

In vitro studies indicate that zoledronic acid is approximately 56% bound to plasma proteins. In vitro studies also
indicate that zoledronic acid does not inhibit microsomal CYP450 enzymes. In vivo studies showed that zoledronic acid
is not metabolized, and is excreted into the urine as the intact drug. However, no in vivo drug interaction studies have
been performed.

Caution is advised when bisphosphonates are administered with aminoglycosides, since these agents may have an
additive effect to lower serum calcium level for prolonged periods. This has not been reported in Zometa clinical trials.
Caution should also be exercised when Zometa is used in combination with loop diuretics due to an increased risk of
hypocalcemia. Caution is indicated when Zometa is used with other potentially nephrotoxic drugs.

In multiple myeloma patients, the risk of renal dysfinction may be increased when Zometa is used in combination with
thalidomide.

Carcinogenesis, Mutagenesis, Impairmeht of Fertility

Carcinogenesis: Standard lifetime carcinogenicity bioassays were conducted in mice and rats. Mice were given oral
doses of zoledronic acid of 0.1, 0.5, or 2.0 mg/kg/day. There was an increased incidence of Harderian gland
adenomas in males and females in all treatment groups (at doses > 0.002 times a human intravenous dose of 4 mg,
based on a comparison of relative body surface areas). Rats were given oral doses of zoledronic acid of 0. 1,05, or
2.0 mg/kg/day. No increased incidence of tumors was observed (at doses < 0.2 times the human intravenous dose of 4
mg, based on a comparison of relative body surface areas).

Mutagenesis: Zoledronic acid was not genotoxic in the Ames bacterial mutagenicity assay, in the Chinese hamster ovary
cell assay, or in the Chinese hamster gene mutation assay, with or without metabolic activation. Zoledronic acid was not
genotoxic in the in vivo rat micronucleus assay.

Impairment of Fertility: Female rats were given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day
beginning 15 days before mating and continuing through gestation. Effects observed in the high-dose group (with
systemic exposure of 1.2 times the human systemic exposure following an intravenous dose of 4 mg, based on AUC
comparison) included inhibition of ovulation and a decrease in the number of pregnant rats. Effects observed in both the
mid-dose group (with systemnic exposure of 0.2 times the human systemic exposure following an intravenous dose of 4
mg, based on an AUC comparison) and high-dose group included an increase in preimplantation losses and a decrease
in the number of implantations and live fetuses.

Pregnancy Category D See WARNINGS.

In female rats given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day beginning 15 days before
mating and continuing through gestation, the number of stillbirths was increased and survival of neonates was decreased
in the mid- and high-dose groups (> 0.2 times the human systemic exposure following an intravenous dose of 4 mg,
based on an AUC comparison). Adverse maternal effects were observed in all dose groups (with a systemic exposure

of > 0.07 times the human systemlc exposure following an intravenous dose of 4 mg, based on an AUC comparison)
and included dystocia and periparturient mortality in pregnant rats allowed to deliver. Maternal mortality may have been
related to drug-induced inhibition of skeletal calcium mobilization, resulting in periparturient hypocalcemia. This appears
to be a bisphosphonate class effect.

In pregnant rats given a subcutaneous dose of zoledronic acid of 0.1, 0.2, or 0.4 mg/kg/day during gestation, adverse
fetal effects were observed in the mid- and high-dose groups (with systemic exposures of 2.4 and 4.8 times,
respectively, the human systemic exposure following an intravenous dose of 4 mg, based on an AUC comparison).
These adverse effects included increases in pre- and post-implantation losses, decreases in viable fetuses, and fetal
skeletal, visceral, and external malformations. Fetal skeletal effects observed in the high-dose group included unossified
or incompletely ossified bones, thickened, curved or shortened bones, wavy ribs, and shortened jaw. Other adverse
fetal effects observed in the high-dose group included reduced lens, rudimentary cerebellum, reduction or absence of
liver lobes, reduction of lung lobes, vessel dilation, cleft palate, and edema. Skeletal variations were also observed in
the low-dose group (with systemic exposure of 1.2 times the human systemic exposure following an intravenous dose of
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4 mg, based on an AUC comparison). Signs of matemnal toxicity were observed in the high-dose group and included
reduced body weights and food consumption, indicating that maximal exposure levels were achieved in this study.

In pregnant rabbits given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day during gestation (< 0.5
times the human intravenous dose of 4 mg, based on a comparison of relative body surface areas), no adverse fetal
effects were observed. Matemal mortality and abortion occurred in all treatment groups (at doses > 0.05 times the
human intravenous dose of 4 mg, based on a comparison of relative body surface areas). Adverse matemal effects
were associated with, and may have been caused by, drug—induced hypocalcemia.

Nursing Mothers

Tt is not known whether Zometa is excreted in human milk. Because many drugs are excreted in human milk, and
because Zometa binds to bone long-term, Zometa should not be administered to a nursing woman.

Pediatric Use

The safety and effectiveness of Zometa in pediatric patients have not been established. Because of long-term retention
in bone, Zometa should only be used in children if the potential benefit outweighs the potential risk.

Geriatric Use

Clinical studies of Zometa in hypercalcemia of malignancy included 34 patients who were 65 years of age or older No
significant differences in response rate or adverse reactions were seen in geriatric patients receiving Zometa as compared
to younger patients. Controlled clinical studies of Zometa in the treatment of multiple myeloma and bone metastases of solid
tumors in patients over age 65 revealed similar efficacy and safety in older and younger patients. Because decreased renal
function occurs more commonly in the elderly, special care should be taken to monitor renal function.

ADVERSE REACTIONS

Hypercalcemia of malignancy

Adverse reactions to Zometa® (zoledronic acid for injection) are usually mild and transient and similar to those reported
for other bisphosphonates. Intravenous administration has been most commonly associated with fever. Occasionally,
patients experience a flu-like syndrome consisting of fever, chills, bone pain and/or arthralgias, and myalgias.
Gastrointestinal reactions such as nausea and vomiting have been reported following intravenous infusion of Zometa.
Local reactions at the infusion site, such as redness or swelling, were observed infrequently. In most cases, no specific
treatment is required and the symptoms subside after 24-48 hours.

Rare cases of rash, pruritus, and chest pain have been reported following treatment with Zometa.

As with other bisphosphonates, cases of conjunctivitis and hypomagnesemia have been reported following treatment
with Zometa.

Grade 3 and Grade 4 laboratory abnormalities for serum creatinine, serum calcium, serum phosphorus, and serum
magnesium observed in two clinical trials of Zometa in patients with HCM are shown in Table 6.
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Table 6: Grade 3-4 Laboratory Abnormalities for Serum Creatinine, Serum Calcium, Serum
Phosphorus, and Serum Magnesium in Two Clinical Trials in Patients with HCM

Grade 3 Grade 4
Laboratory Parameter Zometa® Pamidronate Zometa® Pamidronate
4 mg 90 mg 4 mg 90 mg
wN (%)
/N (%) /N (%) n/N (%)

Serum Creatinine ' 2/86  (2.3%) | 3/100 (3.0%) 0/86 -- 1/100 (1.0%)
Hypocaleemia® /86  (1.2%) | 2/100 (2.0%) 0/86 -- 0/100 -
Hypophosphatemia® 36/70 (51.4%) 27/81  (33.3%) 1/70 (1.4%) 4/81 (4.9%)
Hypomagnesemia® 0/71 - 0/84 - 0/71 - 1/84 (1.2%)

! Grade 3 (>3xUpper limit of Normal); Grade 4 (>6xUpper limit of Normal)
? Grade 3 (<7 mg/dL); Grade 4 (<6 mg/dL)

* Grade 3 (<2 mg/dL); Grade 4 (<1 mg/dL)

4 Grade 3 (<0.8 mEq/L); Grade 4 (<0.5 mEq/L)

Table 7 provides adverse events that were reported by 10% or more of the 189 patients treated with Zometa 4 mg or
pamidronate 90 mg from the two controlled multi-center HCM trials. Adverse events are listed regardless of presumed
causality to study drug.
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Table 7: Percentage of Patients with Adverse Events (1 10% Reported in
Hypercalcemia of Malignancy Clinical Trials By Body System

Zometa® Pamidronate
4mg 90 mg
n (%) n (%)

Patients Studied
Total no. of patients studied 86 (100) 103 (100)
Total no. of patients with any AE 81(94.2) 95 (92.2)
Body as a Whole

Fever 38(44.2) 34(33.0)

Progression of Cancer 14 (16.3) 21(204)
Digestive ’

Nausea . 25 (29.1) 28 (27.2)

Constipation 23 (26.7) 13(12.6)

Diarrhea 15 (17.4) 17 (16.5)

Abdominal Pain 14 (16.3) 13 (12.6)

Vomiting 12 (14.0) 17 (16.5)

Anorexia 8(9.3) 14 (13.6)
Cardiovascular

Hypotension 9(10.5) 2(1.9)
Hemic and Lymphatic System

Anemia 19 (22.1) 18 (17.5)
Infections

Moniliasis 10 (11.6) 4(3.9)
Laboratory Abnormalities

Hypophosphatemia 11 (12.8) 2(1.9)

Hypokalemia 10 (11.6) 16 (15.5)

Hypomagnesemia 9(10.5) 5(4.9)
Musculoskeletal

Skeletal Pain 10 (11.6) 10 (9.7)
Nervous

Insomnia 13 (15.1) 10 (9.7)

Anxiety . 12 (14.0) 8 (7.8)

Confusion 11 (12.8) 13(12.6)

Agitation 11 (12.8) 8 (7.8)
Respiratory

Dyspnea 19 (22.1) 20 (19.4)

Coughing 10 (11.6) 12 (11.7)
Urogenital

Urinary Tract Infection 12 (14.0) 15 (14.6)

The following adverse events from the two controlled multi-center HCM trials (n=189) were reported by a greater
percentage of patients treated with Zometa 4 mg than with pamidronate 90 mg and occurred with a frequency of greater
than or equal to 5% but less than 10%. Adverse events are listed regardless of presumed causality to study drug.

Body as a Whole: asthenia, chest pain, leg edema, mucositis, metastases

Digestive System: dysphagia
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Hemic and Lymphatic System: granulocytopenia, thrombocytopenia, pancytopenia
Infection: non-specific infection

Laboratory Abnormalities: hypocalcemia

Metabolic and Nutritional: dehydration

Musculoskeletal: arthralgias

Nervous System: headache, somnolence

Respiratory System: pleural effusion

NOTE: In the HCM clinical trials, pamidronate 90 mg was given as a 2-hour intravenous infusion. The
relative safety of pamidronate 90 mg given as a 2-hour intravenous infusion compared to the same dose
given as a 24-hour intravenous infusion has not been adequately studied in controlled clinical trials.

Multiple Myeloma and Bone Metastases of Solid Tumors

Table 8 provides adverse events that were reported by 10% or more of the 2185 patients treated with
Zometa 4 mg, pamidronate 90 mg or placebo from the four controlled multi-center Bone Metastases
trials. Adverse events are listed regardiess of presumed causality to study drug.

Table 8: Percentage of Patients with Adverse Events O 10% Reported in Four Bone
Metastases Clinical Trials By Body System

Zometa® Pamidronate Placebo
4 mg 90 mg
n (%) n (%) n (%)
Patients Studied
Total no. of patients 1099 (100) 631 (100) 455 (100)
Total no. of patients with any AE 1081 (98) 622 (99) 444 (98)
Blood and lymphatic
Anemia NOS 320 (29) 170 (27) 119 (26)
Neutropenia 121 (11) 87 (14) 34(8)
Gastrointestinal
Nausea 470 (43) 282 (45) 160 (35)
Vomiting NOS 328 (30) 189 (30) 114 (25)
Constipation 307 (28) 148 (24) 161 (35)
Diarrhea NOS 238 (22) 157 (25) 76 (17)
~ Abdominal pain NOS 128 (12) 70 (11) 43 (10)
General disorders and administration site
Fatigue 394 (36) 235 (37) 125 (28)
Pyrexia 326 (30) 175 (28) 83 (18)
Weakness 232 (21) 103 (16) 105 (23)
Oedema lower limb 203 (19) 115 (18) 76 (17)
Rigors ' 107 (10) 64 (10) 21(5)
Infections ’
Urinary tract infection NOS 115 (11) 53 (8) 39(9)
Upper respiratory tract infection NOS 88 (8) 83 (13) 26 (6)
Metabolism
Anorexia 220 (20) 76 (12) 98 (22)

Weight decreased 143 (13) 45(7) - 57 (13)
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Zometa® Pamidronate Placebo
4 mg 90 mg
n (%) n (%) n (%)
Dehydration 135 (12) 57 (9) 54 (12)
Appetite decreased NOS 119 (11) 46 (7) 39(9)
Musculoskeletal .
Bone pain 579 (53) 345 (55) 272 (60)
Myaigia 232 (21) 148 (24) 68 (15)
Arthralgia 195 (18) 109 (17) 60 (13)
Back pain 113 (10) 79 (13) 29 ( 6)
Neoplasms
Malignant neoplasm aggravated 166 (15) 71 (11) 72 (16)
Nervous
Headache NOS 193 (18) 152 (24) 47 (10)
Dizziness (excluding vertigo) 158 (14) 79 (13) 52 (11)
Insomnia NEC 154 (14) 106 (17) 67 (15)
Paraesthesia NEC 129 (18) 85 (14) 28 (6)
Hypoaesthesia 109 ( 10) 63 (10) 38(8)
Psychiatric
Depression NEC 136 (12) 89 (14) 41(9)
Anxiety NEC 101 (9) 76 (12) 34 (8)
Respiratory
Dyspnoea NOS 264 (24) 147 (23.) 93 (20)
Cough 212 (19) 132 (21) 57 (13)
Skin
Alopecia 119 (11) 83(13) 30(7)
Dermatitis NOS , 108 ( 10) 68 (11) 35(8)

Grade 3 and Grade 4 laboratory abnormalities for serum creatinine, serum calcium, serum phosphorous, and serum
magnesium observed in four clinical trials of Zometa in patients with Bone Metastases are shown in Tables 9 and 10:
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Table 9: Grade 3 Laboratory Abnormalities for Serum Creatinine, Serum Calcium, Serum
Phosphorus, and Serum Magnesium in Four Clinical Trials in Patients with Bone Metastases

Grade 3
Laboratory Parameter Zometa® Pamidronate Placebo
4mg 90 mg
N (%) /N (%) /N (%)

Serum Creatinine '

7/529  (1.3%)

4/268  (1.5%)

2241 (0.8%)

Hypocalcemia® 7/1041  (0.7%) 4/610  (0.7%) 0/415 -

Hypophosphatemia’ 96/1041 (9.2%) 40/611  (6.6%) 13/415 (3.1%)
Hypermagnesemia® 19/1039 (1.8%) 3/609  (0.5%) 8/415  (1.9%)
Hypomagnesemia® 0/1039  -- 0/609  -- 17415 (0.2%)

! Grade 3 (>3xUpper limit of Normal); Grade 4 (>6xUpper limit of Normal)

* Serum creatinine data for all patients randomized after the 15 minute infusion amendment
? Grade 3 (<7 mg/dL); Grade 4 (<6 mg/dL)

* Grade 3 (<2 mg/dL); Grade 4 (<1 mg/dL)

* Grade 3 (>3 mEq/L); Grade 4 (>8 mEq/L)

3 Grade 3 (<0.9 mEq/L); Grade 4 (<0.7 mEq/L)

Table 10: Grade 4 Laboratory Abnormalities for Serum Creatinine, Serum Calcium, Serum
Phosphorus, and Serum Magnesium in Four Clinical Trials In Patients with Bone
Metastases.

Grade 4
Laboratory Parameter Zometa® Pamidronate Placebo
4 mg 90 mg
/N (%) N (%) N (%)
Serum Creatinine '* 2/529  (0.4%) 1/268  (0.4%) 0241 --
Hypocalcemia® 6/1041 (0.6%) 2/610  (0.3%) /415 (0.2%)
Hypophosphatemia’® 6/1041 (0.6%) 0611 -- 17415  (0.2%)
Hypermagnesemia® 0/1039  -- 0/609°  -- 2/415° (0.5%)
Hypomagnesemia® 2/1039  (0.2%) 2/609  (0.3%) 0/415 -

! Grade 3 (>3xUpper limit of Normal); Grade 4 (>6xUpper limit of Normal)

* Serum creatinine data for all patients randomized after the 15 minute infusion
? Grade 3 (<7 mg/dL); Grade 4 (<6 mg/dL)

* Grade 3 (<2 mg/dL); Grade 4 (<1 mg/dL)

% Grade 3 (>3 mEg/L); Grade 4 (>8 mEq/L)

® Grade 3 (<0.9 mEq/L); Grade 4 (<0.7 mEq/L)
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Among the less frequently occufring adverse events (< 15% of patients), rigors, hypokalemia, influenza-like illness, and
hypocalcemia showed a trend for more events with bisphosphonate administration (Zometa 4 mg and pamidronate groups)
compared to the placebo group.

Less common adverse events reported more often with Zometa 4 mg than pamidronate included decreased weight, which
was reported in 13.0% of patients in the Zometa 4 mg compared with 7.1% in the pamidronate group. The incidence of
decreased weight, however, was similar for the placebo group (12.5%) and Zometa. Decreased appetite was reported in
slightly more patients in the Zometa 4 mg (10.8%) compared with the pamidronate (7.3%) and placebo (8.6%) groups, but
the clinical significance of these small differences is not clear.

Renal toxicity
In the bone metastases trials renal deterioration was defined as an increase of 0.5 mg/dL for patients with normal

baseline creatinine (<1.4 mg/dL) or an increase of 1.0 mg/dL for patients with an abnormal baseline creatinine (51.4
mg/dL). The following are data on the incidence of renal deterioration in patients receiving Zometa 4 mg over 15
minutes in these trials. See Table 11.

Table 11: Percentage of patients with renal function deterioration who were randomized
following the 15-minute infusion amendment

Patient Population/Baseline creatinine

Multiple Myeloma and Breast Cancer

Zometa® 4mg Pamidronate 90 mg

n/N (%) n/N (%)
Normal 23/246 (9.3%) 20/246 (8.1%)
Abnormal 126 (3.8%) 2122 (9.1%)
Total 24/272 (8.8%) 22/268 (8.2%)
Solid Tumors

Zometa® 4mg Placebo

n/N (%) n/N (%)
Normal 17/154 (11%) 10/143 (7%)
Abnormal 1/11 (9.1%) 1/20 (5%)
Total 18/165 (10.9%) 11/163 (6.7%)
Prostate Cancer

Zometa® 4mg Placebo

n/N (%) n/N (%)
Normal 10/82 (12.2%) 7/68  (10.3%)
Abnormal 4/10  (40%) 2110  (20%)
Total 14/92  (15.2%) 9/78  (11.5%)

The risk of deterioration in renal function appeared to be related to time on study, whether patients were receiving
Zometa {4 mg over 15 minutes), placebo, or pamidronate.

OVERDOSAGE :

There is no experience of acute overdose with Zometa® (zoledronic acid for injection). Two patients received Zometa
32 mg over 5 minutes in clinical trials. Neither patient experienced any clinical or laboratory toxicity. Overdosage may
cause clinically significant hypocalcemia, hypophosphatemia, and hypomagnesemia. Clinically relevant reductions in
serum levels of calcium, phosphorus, and magnesium should be corrected by intravenous administration of calcium
gluconate, potassium or sodium phosphate, and magnesium sulfate, respectivély.
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In controlled clinical trials, administration of Zometa 4 mg as an intravenous infusion over 5 minutes has been shown to ‘
increase the risk of renal toxicity compared to the same dose administered as a 15-minute intravenous infusion. In
controlled clinical trials, Zometa 8 mg has been shown to be associated with an increased risk of renal toxicity
compared to Zometa 4 mg, even when given as a 15-minute intravenous infusion, and was not associated with added
benefit in patients with hypercalcemia of malignancy. Single doses of Zometa should not exceed 4 mg and the
duration of the intravenous infusion should be no less than 15 minutes. (See WARNINGS.)

DOSAGE AND ADMINISTRATION

Hypercalcemia of malignancy

Consideration should be given to the severity of, as well as the symptoms of, tumor-induced hypercalcemia when
considering use of Zometa® (zoledronic acid for injection). Vigorous saline hydration alone may be sufficient to treat
mild, asymptomatic hypercalcemia.

The maximum recommended dose of Zometa in hypercalcemia of malignancy (albumin-corrected serum calcium* >12
mg/dL (3.0 mmol/L)) is 4 mg. The 4 mg dose must be given as a single-dose intravenous infusion over no less than 15
minutes.

Patients should be adequately rehydrated prior to administration of Zometa. (See WARNINGS and PRECAUTIONS,)

Retreatrment with Zometa 4 mg, may be considered if serum calcium does not return to normal or remain normal after
initial treatment. It is recommended that a minimum of 7 days elapse before retreatment, to allow for full response to the
initial dose. Renal function must be carefully monitored in all patients receiving Zometa and possible deterioration in
renal function must be assessed prior to retreatment with Zometa (See WARNINGS and PRECAUTIONS.)

* Albumin-corrected serum calcium (Cca, mg/dL) = Ca + 0.8 (mid-range albumin-measured albumin in mg/dL).

Multiple myeloma and metastatic bone lesions from solid tumors

The recommended dose of Zometa in patients with multiple myeloma and metastatic bone lesions from solid tumors is 4 mg
infused over 15 minutes every three or four weeks. Duration of treatment in the clinical studies was 15 months for prostate
cancer, 12 months for breast cancer and multiple myeloma, and 9 months for other solid tumors. Patients should also be
administered an oral calcium supplement of 500 mg and a multiple vitamin containing 400 IU of Vitamin D daily.

Serum creatinine should be measured before each Zometa dose and treatment should be withheld for renal
deterioration. In the clinical studies, renal deterioration was defined as follows:

o For patients with normal baseline creatinine, increase of 0.5 mg/dL

e For patients with abnormal baseline creatinine, increase of 1.0 mg/dL.

In the clinical studies, Zometa treatment was resumed only when the creatinine returned to within 10% of the baseline
value.

Preparation of Solution

Zometa is reconstituted by adding 5 mL of Sterile Water for Injection, USP, to each vial. The resulting solution allows
for withdrawal of 4 mg of zoledronic acid. The drug must be completely dissolved before the solution is withdrawn.

The maximum recommended 4 mg-dose must be further diluted in 100 mL of sterile 0.9% Sodium Chloride, USP, or
5% Dextrose Injection, USP. The dose must be given as a single intravenous infusion over no less than 15 minutes.

If not used immediately after reconstitution, for microbiological integrity, the solution should be refrigerated at 36°- 46°F
(2-8°C). The total time between reconstitution, dilution, storage in the reftigerator, and end of administration must not
exceed 24 hours.

“Zometa must not be mixed with calcium-containing infusion solutions, such as Lactated Ringer’s solution,
and should be administered as a single intravenous solution in a line separate from all other drugs.
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Method of Administration

DUE TO THE RISK OF CLINICALLY SIGNIFICANT DETERIORATION IN RENAL FUNCTION,
WHICH MAY PROGRESS TO RENAL FAILURE, SINGLE DOSES OF ZOMETA SHOULD NOT
EXCEED 4 MG AND THE DURATION OF INFUSION SHOULD BE NO LESS THAN 15 MINUTES.
(SEE WARNINGS)

There must be strict adherence to the intravenous administration recommendations for Zometa in order to decrease the
risk of deterioration in renal function.

Note: Parenteral drug products should be inspected visnally for particulate matter and discoloration prior to
administration, whenever solution and container permit.

HOW SUPPLIED

Each vial contains 4.264 mg zoledronic acid monohydrate, corresponding to 4 mg zoledronic acid on an anhydrous
basis, 220 mg of mannitol, USP and 24 mg of sodium citrate, USP.

Carton of 1 vial NDC 0078-0350-84
Store at 25°C (77°F); excursions permitted to 15°C — 30°C (59°F - 86°F)
Manufactured by Novartis Pharma AG Basle, Switzerland

For Novartis Pharmaceuticals Corporation, East Han(;ver, NJ 07936
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rosorption. Zoledronic acxd is designated chemically as (1-Hydroxy-2-imidazel-1-yi-phosphonoethyt)
phosphanic acis monghydrate and ds structural formula ig

=z N POsH
—/ /\{ e
—

N 0:H,

Zoledronic acid is & while crystalline powdsr. s molecular formula is CoHigNz Oy, « H;0O and
its molar mass is 280.1g/Mot. Zoledronic acid is highly soluble in 0.1N sadium hydroxide solution,
sparingly solibia in water and 0.1N hydrochloric acid, and practicalty insoluble in organic sok
veris. Tha pH of 8 0.7% solution of zoladronic acid in water is approximately 2.0,

Zornela® (zoledronic acid) Injection is available in vials as a sterile fiquid concentrate soluSan
for iniravenous infusion, Each S-mL vial coniaing 4.264 myg of zoledronic acid monohydrate, corre:
sponding Lo 4 mg zoledronc acid on an anbydrous basls.

inactive ingredients: mannitol, USP, as bulking agent, waler for injection Bnd sodium citrate,
USP, a3 buflerinig agent.

CLINICAL PHARMACOLOGY
Genoral

The principat pharmacologic action of zoledronic acid is Inhibiion of hone rasorption. Although
the g ism la not derstood, several factors are thought o con-
Iribute to thix action, /n vitro, 2oledronic ackd inhibits osteaclastic activity and induces osteociast

apoptosis,

{age through its binding to bane. Zoledronc acid intubits the increased osteoclastic activity and
skelotal calcium release induced by various simulatory faclors releasad by tumors.
Pharmacokinetics

Distribution

Single or mutiple (q 28 days) S-minute o¢ 15-minute infusions of 2, 4, 3 or 18 mg Zometa® were
given 10 84 patioms with cancer and metastases. The postintusion daciine of zoiadronic acid
concanirations in piasma was conslatent with a triphasic process shawing a Tapid decreass from
peak concenirations at end-0f-nlusion to <1% of Cyy, 24 hours post infusion with popuiation haif-
ives Of 1y, 0.24 hours and |, 5 1.87 howrs lor the early disnosiion phacas of the druxg, The taminal
edmination phass of zoledronic acid was L with very low concentrations in plasma
betwesn Days 2 and 26 post infusion, and a terminal emination hatf-te t,g, of 146 hours, The
area under the wmwmnﬁmwwmcw(wc.n)dmwwm
proportional from 2 to 16 mg. The sccumulation of acid maasuted over threo Syclos was
fow, with mean AUCq . ralios for cycles 2 and 3 versus 1 of 1.13 2 0.30 and 1,162 0,26,
respectively,

In vitro and ex vivo studias showed low affinity of zoiedronic acid for the ceflular componenia
of human biood. Binding to human plasma proteing was 22% and was
of the concentration of 2oledronic acld.

Metabolism

Zoledronlo acid doas not inhibit human PAS0 enzymes in vio, Zoledranic acid does not undorgo
biotranslormation in vivo. In animal studies, <3% of the sdministerad intravenous dose was found
In the feces, with the balance sither racovered in the urbe of taken up by bone, indicating that
Wﬂvwhdwmlmﬂwmmﬂwlnwwmclmna 14C-20ladronic
acid in a patient with and oty 8 singh Ctv with chromato-
grephic properties identical o those of parent drug was 1ecovered in uring, which suggests that
zoledronic acid is not metabokzed.

Excretion

melwiemawnhunwmdbommmmmmw(u.d.)svt 16% of the administered
20ledronic acii dose was recovered in the urine within 24 hours, with only trace amounts of drug
found in urine post Day 2. The cumulative percent of drup excreted In the uring over hours
was Independen of dose. The batance of drug not recovered in urne over 0-24 hours, represent-
ing drug presumably bound to bona, Is slowly released back Inlo 1he systemic circulation, giving
ris 1o the observed prolonged low piasma concentrations. The 0-24 hour renal clearance of
zoledronic acid was 3.7 & 2.0 Lh.

Zatedronic acld cleamnce was independent of dose but dependent upon the patient's creali-
nine clearance. n a sludy in patients with cancer and bona métastases, increasing the infusion
ilm'oll‘-mgdnuofanha&msm(&ﬁ)wlim(mﬂmhlﬂ%
decrease in the zoledronic acid concantration at the end of the Infusion (fmean = SD) 403 & 113
il vs 264 2 B6 ne/mL) and & 10% increase in the total AUC (378 « 116 ngx vmi va 420 £
218 ng x himL). The difference between the AUC means was not statistically significant.

Spacial Populstions
Pharmacokinatic data in patients with hypercalcerma are not avaliable.

™ patienis are nol avaitable.
Gerintrica: The pharmatokinetics of zoledronio acki wers not aftected by age in patienis wth
cancer and bone metasiases who ranged in age from 38 years 10 84 years.
Race:The inetics of zoledrank ackl were not affected by race in patients with cancer
and bone metasiases.
Hapatic Insutficlency: No clinical studies were conducied 0 wealuate the etfect of hepat:
impairment on the pharmacokinatics of zoledrnic acid.
Penal insufficlency: The pharmacokineic studies conducted in 64 cancer patients rapresanted
Typical cini ih y-impaired renai function. Compared ta patients.
with normal renal function {N=37), patients with milg renal impairment (Nx15) showed an average
Incraase in plasma AUC ol 15%, whereas patiants wih moderate renal impalrment {N=11)
showed an average nGreass tn plasma AUG of 43%. Linwisd pharmacalunetic data are available
for Zomata in patients with severe renal impairment (creatinine claarance <30 mimin). Based on
population PKPD modeling, the risk of renal delerioration appesrs 10 increase with AUC, which is
doubled at a creatinine clearance of 10 mUimin, Greatining clearance Is calcuiated by the

igit (kg) (x 0.85 for fermale patienis)
. SHTUM CTERTIONG (M
Zometa syslemic clearance In individual patients can ba calculated from the population clearance
of Zometa. CL {L/)=€,5(CL,/90)24. These lormulae can b used to predict the Zometa AUC in
puttents. wheie CL « Dose/AUC, . The average AUC,, In patiects with normal renal function
was 0.42 mrhvL and tho calulated AUUCy., for 2 pationt with creatinine clearance of 76 mLiuin
was 0.66 mgehit, following a 4-mg dose of Zomeia. However, officacy and safety of adjusied dos-
ing based on these lormuise have not been prospectively assessed. {See WARNINGS.)
odynsmics

Hypercalcemia of Malignancy .
Clinicat studies in pabents with hypercalcemia of makgnancy (HCM) showad that single-doze
infusions of Zometa are associated with decreases in 387um cakcium and phaspharus and
Increases in urinsry calcusm and phosphorus excretion.

Osteoclastic yperactivity tesulting z excessive bane nscvmu: is the underlying pnm:vdsi-

a
rasorbed tesults

ologic " by HCM, @
rictastatic bone desease. Excessive release of calcium inio the biood as bone
P i ang with and
glomerular titzation rate. This. m furn, resulls i InGreasad renal resorplion of caltium, setting up
& cycie of worsaning sysiemic hyparcaicanna, Reducing excossive bone resorptan .
adequate flud adminigiration are. therelore. assential to ihe management of bypercalcomia of

makgnand,

v.na.«: wha have hypetcalcomia of malignancy can generally be divided inlo two graups
acconding to the im involved: hy | and hypercal-
cemia dua 1o tumor invagion of bons, n humoral hypercalcema, osteociasis are activated and
bono resorption 16 shmulated by lactots such as parathyrokd-hommone-related proloin, which are
elabotaled by the tumor and circutate systemicatty. Humoral hypercalcemia usually ocours in
squamoaus-cell maiignancies of the lung o head and neck of in genitowinaty tumats such as.

O alaret mninabarns mAaeiba Bheant Ar muenal in thaca

Extensive invasion of bone by tumor colis can alsa result i hypercaicemia duo 10 focal turmol
products that stimulate bene resorpton by osteociasts. Tumors commarly associated wih locaily-
medated hypercalcemia include breast cancer and multipie myeloma.

Total serum caleium levels in patients who hava hypercaicemia of malignancy may not fefiect
the severtty of since s commaniy preseni. (deally.
ronized calcium levels should ba usad to diagnose 8nd follow hyperscalcemic conddions: howaver,
Ihese are not commanly or rapicly avaable in many cinical situations, Tharelora, adjustment of
the totat sewum caicum value for differences in slbumin leveis (camecied setum calcium., CSCH 1S
often used In place of of wnized calcium: several ‘re in use ot this type of
calcutation {see DOSAGE AND ADMINISTRATION).

CLINICAL STUDIES

Clinitsl Trials in Hypercalesmia of Malignancy

Two wentical mutticenter, randormized, double-bind, double-Sumey studes of Zom

23 a S-minute iravenous Infusion or pamidronate S0 mg grven as a Z-hout infravencus Wlus

were conducted ¢ 186 pationts wih i {HCM). NOTE:

of Zamete 4 mg givers ax & S-minute Intravencus Infusion has bean shown to resullIn sn

Increased risk of rensi loxicity, 88 measured by Incresses in serum crestinine, which ean

progress t ranal faliuce. The incldesice of renal toaicity and renat allure has besn shown

10 be reduced when Zomets 4 mg ix given as » 16-minute Intravenous infusion. Zometa

ahould be adminlatersd by intravenous Infusion over no leas than 16 minutes. {
DOSAGE ) The treaiment groups in the cliucal siudies

wers genstally well balanced with regards to age. sex. race, and tumor

Ihe study poptiation was 59 yoars, 81% wero Coucasian, 15% wore Biack. and

1aces. Sixty percont of tho patients were make. The Most commOn tumor typos were ung, brast.

head and neck, and renal,

In these studies, HOM was defned as & cormecied serum caksium (CSC) concontraton of 212.0
mg/t. (3,00 mmotiL). The primary efficacy variable was Ihe propostion of patients having & com-
plets respanse, defined as the lowering of the CSC 0 510.8 mg/dL (2.70 mmok'L) within 10 days
alter drug infusion.

To assess the effects of Zometa versus those ol pamitionate, the two multcenter HGM stud-
1% were combined in @ pre-pianned analysis, The tesults of the primary analysis revealed that
Ihe proportion of patients that had nomalization of corracied serum caicium by Day 10 were 88%
and 70% ke Zomels 4 mg and pamidronate 90 mg, respectively (P=0.002), (See Figure 1) in

56 studies, no additionst benefii was saen for Zometa 8 mg ever Zomsta & mg; hawver.
the rivk of renai toxicly of Zomata 8 mg was significantly grester than that seen with
Zomets 4 mg.

Figure 1
Preporion of Camplets Fssponders by Dey 10 In
w Pooled HOM Btudies
Rasponcers

Pe0.002

Pamioronate 50 my
o8}

Secondary efficacy variables fom the pooled HCM studies inciuded the proportion of patiems.
who normaization of comected sorum calcum (CSC) by Day 4; the proportion of patients
who had normalization of CSC by Dey 7; time to. of HCM; and duration of complete
rasponse. Time (o retapse of HCM was defined as the duraton (in days) of narmalizalion of
serum calcium from atudy crug infusion untl the last CSC value <11.6 m/dl. (<2.80 mmaliL).
Palients who did not have o compiots rosponse assigned a time to relapse of 0 days.
Duration of complete responsa was defined as the duration (in days) from the aocurrenco of &
complote responee untl the last CSC £10.8 my/dL. (2.70 mmoUL). The results of these secondaty
analyses for Zomeia 4 mg and pamikionate 80 mg are shown in Table 1.

Table 1: Secondary Efficacy Verisbies in Pocled HCM Studies

Zomota® 4 mg 90 m:

pl N Rate N Responae Hate
By Day 4 85 453% 99 383%
By Day 7 o B26% 98 638%

Durstion of Responae N Median Duration N Maclan Duration
(Days) (Doys)

Time to Aelapse 8 30 8 ”
Duration of Complets

Responss % % e 19

+ # loss than 0.08 ve. parnidronate % mg.

Cfinlcel Triats in Multipie Mysioma end Bone Metastases of Solid Tumors

Table 2 dascribes an overview ol the elficacy ion in three randomized Zomets trials in
palients with mmulipla mysioma snd bone metasiases ol solid tumors. ‘These trials Included »
pamidronate-controlled study in breast cancer and oma., & placebo-cantrofied study
in prostate cancer and a placebo-conirolied Study in other solid luMors. “The prosiate cancer

ot squired 1 previous bone and 3 tive rising PSAs whilé
on hormonal therapy, The other placebo-controlled eolid tumor study included patients with bone
metastases from malignancies other than breast cancer and prosiate cancer, listed in Table 3.
“These trials were comprised of & core phase and an extension phase. n trials 010 and 011, oy
the core was evalualed kor efficacy as a high percentage of patients tid not choose 10 par-
tcipats in the extencion phase. in study both the core and extension phases were evaluated
for sfficacy showing the Zomela advantage during the frst 15 monthe was. maintained wihout
decrament of improvement for 24 months. Tha: design of tha ciinical ifials 010, 011, and 039 doss
not parmit assessment of whather more than one year adm:nistration of Zometa is beneficial. The
optimal duration of Zometa adminatration fs not known.

o :mms evaluable for efficacy wers freated with Zomela for a median duration of 12.0 months
b mn'- myeloma and breast cancer, 10.5 months for prosiate cancar, and 3.8 months for
:m“:. T s0iid tumors. Tha studbes were amended twice becausa of renal tericity. The Zometa
10N duration was increased from 5 minules 10 16 mawios. Alter ali paents had been
ciued, but whig dosing and jollow-up continued, pationts in o 8-mg Zometa treatment arm
WerE Switched lo 4 mg. Patants who were randomizod 1o the Zometa 8-mg group ase not
mcluded i these analyses.
o EECh 80y evalisted sholotal-relaied everts (SREs), efined as any of the ollowing: patiologic
racture, radiabon therapy to bone, surgery t bone, or spinal cord compression, Changa in anti-
neoplastic therapy due i incroased pain was a SRE in the prostate cancer study enly Ploned
analyses ad the proporion of pationts with & SRE dunng tho study (tho primary endpoint)
SRE, Results for the two Zometa piacebo-controlied sludies are piven in

Table & Zomwta® Compared 1o Placebo in Patients with Bone Matastases trom Prostate
Cancar or Other Solid Tumors
L Anatysis of Proportion of . Ansiysis of Time
Patlents with s SRE! o l’znﬂul SRE
Study Arm Hazarg
& Pabent Ditterance? Median Ralio*
Study Number Proportion & 95% Ct Fvalue | {Days) & 95% Gl Pavalue
Prostate 2
Cancar (r:g?] 4mg 3% NA
A4 oe2 a67 0.011
{-20%. -¥%) 0.4, 0.91)
Placabo aa 21
(n=206)
Bolld  Zomstaamg  38% 2%
Tumors (w267}
0.13 o7 0.023
©.55.0.96)
Placebo. s 183
259

ISAEsSkatowal-Aelated Evant
2Diierence for the propertion of patients with & SRE of Zomata 4 mp versus placebo.
tazard 1350 lor the first occurrence of & SRE of Zometa 4 mg versus placelic.

in the broast cancer and myeioma tnal, officacy was determined by a non-inforiority analysis
comparing Zameta to pamidronate 80 mg for the propartion of patients with a SRE. This analysis
1equrad an estimation of pamidronate efficacy. Historicaf data from 1126 patienis in three
paridranate placebo-co iriais Semonsirated that pamsdronate decreasad the proport
Palients wih & SRE by 13,1% (95% Cls7.3%,18.8%). Besils of the comparison of reaiment
with Zometa compared to pamidronate are given in Tabie 5.

hon of

Table §: Zometa® Compared to Pamidroniate in Patients with Muttiple Mysloms or Bone
Motastases from Breast Cancer

L Anatysie of P o 1t Analysis of Time
Patients with » SRE? Pyt
Stdy Arm
& Patient Oifferance? Medin  Fatio?
Study  Number Proporbon_ & 85% 1 Pvawe! (D: LB6%Cl Paue
Wultiple Zomewamg 44 a3
Hysloma {na561) 2% 0de 062 032
 Sreast (7.0% 3.7%) 1077, 1.08)
Cancer 8%
90 g
(ne585)
'SRExSkelstak-Related Event
2ference for ma proportion of pabents with a SRE of Zometa 4 g Wersus panudronats 50 mg.

+ dHazmd satio kr the first occurrence of & SRE of Zometa 4 Mg vereus pamidionate 90 mg.

acid) Injection is indicated for the traatment of hypercalcemia of malignancy.
o hydration, an irtagral part of hypercaicemia theragy, should be initated
promplly an atlemnpt should be made to restare the urine it 10 about 2 Liday thioughout
reaimont. Mitd or asympiomatic hypencalcormia mzba tealed with consorvalive moasures (1.e..
saline hydration, wilh or withut logp diuretics). Patienis shouid be hydraled adequately through-
ot the freatment, but overhydration, espacially in those patients who have cardiac failure, must
e avolded. Diuretic therapy shouid not ba amployed prior 1o corraction of hypovolemia. The safe-

Rena! Insuficiency

Umited chrecai 0218 are available regarding use of Zomela in patients with renal im
Zometa is excreted intact primatily via the kidnay. and the risk of adverse seactions
renal agvorse raactions, may be grenter 1 patients wih impaired renal lunction. Se
should be monitored in alt patients treated with Zomeda pror to each Jose.

Studies of Zomela w the trestmant of hyporcaicamia of malignancy exciuded pa
serum creatnine 400 ymolL or M.§ maidl. Bone metasiasis 1nals exciied patie
srum creatining »265 umoliL or >3.0 mg/dL and thare were only sight of 564 pate
with Zomela 4 mg by 15-minute infusion with a baseline serum creatinine >2 mg dl
phatmacokinetics dala are avaiable 10 guido dase saiaction of lo provide guidance
salely use Zomela i palients with severs ronal impairment. For mutipie mysloma ¢
metastases of sohd lumors, 1ho use of Zometa in patients wih severg renal mpaim

For of Zometa should be usud in patient
renal impairment onty if the expected clinical benefils outweigh the risk of renal fail
considenng othar availsble treatment options. (See WARNINGS.) Dose adjusiment:
are not nacessary in reating patients for hypercaloernia presenting with mid-lo-mo-
impairment prior o Initiation of therapy (sarum creatining <400 pmolL or <4.6 mgic

‘Patients receiving Zometa for hypercalcemia of malignancy wih evidence of det

1 functi be ialely evaluated and consi should be given 1
the potential beneft of comtinued treatment with Zometa outweighs the possibie rish

Upon iniliation of treatment in palients wih multiple mysioma or metaslalic bone
‘solict lumors, with mild-i0-modarate renal impainment, fower doses of Zometa are ré
in patients who show evidence of renal detarioration duting trestment, Zometa shor
1@sumed Whan seTum ereatining rofurns to withm 10% of basetine. (See WARNING
DOSAGE AND ADMINISTRATION}

atlc Insutficlency
Only imited clinica! data are available for use ol Zomata 10 raal hypercaloemia ol r
patignts with hepatic insufiiciency, and these dals are not adequate 1o provide guid
dosage selection or how 1o sately use Zometa in these patients,
Patients with Asthma
While not observed in cinical trals with Zometa. administration of other
been associaled with bronchoconstriction in aspirn-sensilive asthmatic patients. Zo
e used with Galion In patients wilh spifin-sansitive asthma.
Osteonetrosia of the Jaw

* Osteonscrosis ql 1ha jaw (ONJ) has beon reported in patients with cancer receiving

tes. Many of iese patients were also receiving cf
and corticosteroids. The majority of raported cases have been associated with den(
such as tooth extraction. Many had signs of local infection including osteormyelitis.

A dental examination with appropriale preventive dentisiry shouid be considerec
ment with in patients with risk £30108 (9.9.. CANCRY, ¢
corticosterolds, poar oral hygiens).

While on treatment, these paiients should avoid invasive dental procedures i po
patients who develop ONu while on bisphosphonata tharapy, dental surgery may e
condition, For patients requiring dental procedures, there are no dala available to s
whethet tion of bisphosphonata trealment reduces the risk ol ONJ. Ciiné
of the treating physician shouid guide the management plan of each patient based
benefitirisk assassment,

Musculoskeletal Pain

n post-marketing experionce, severs and occasionally incapacitating bone, joint, a
pain has been reported In patients taking bisphosphonates. However, such reports
Infrequent. This category of drugs includes Zometa {zoiedvoric acid) Injection. The

of symptoms varied from one day o several months afier siarting the druig. Most ps
relief of symploms afier slopping. A subset had recurrence of symptoms when rech
the ssme drug or ancther bisphosphonate.

Laboratory Tests.

Serum crealinine shouid be monltored prior to each dose of Zomela, Serum calaum,

phosphale, ium, and hould also be monitored regular
, P DOSAGE AND N, and AIVERSE REAU

Drug Interactions

In vilro studies Idicale that zotedronic acld is approximately 22% bound 10 plasma
vitro sludias aisa indicate that 2oledronic acid doss nol inhibit microsomal CYP450
vivo siudies showed that zoledrotic acld is not metabolized, and is excrated inio the
intact drug. However, no in vivo drug interaction studies have boen periormed.
Caution is advised when bi are admis it i

agents may have an addrtive effect 10 lower serum caictum level for prolonged peric
not bean reported in Zometa cinical Irials, Caution should also be exerclsed when |
used in combination with ioop diuretics due 10 an incrensed risk of hypocalcemia. €
cated when Zometa iy used with other potentially nephrotoxic drugs.

In the trestment of hypercakeemia associated with
¢r with othes non-tumor-related ions has nol been extablished.
Selld Tumors

loma and palients with doou.
junction with standard antinsoplastic therapy.

mented bone melastases from sofid tumors, in conj

Prastale cancer shouid have prograssed after reatment with al least one hormonal therapy.
GONTRAINDICATIONS

Zometa® {zofedronic acid) injection is Contraindicated in patients with clinically significant hypes-
sonsifivity 1o zoledronic acid of olher bisphosphonates, or any of the excipients in the formulation
of Zometa.

WARNINGS

Due to the risk of clinically significant deterforatian in renal function, which may progress.
16 renal fullure, single doses of Zomets® (z0ladronic acid) should not excesd 4 mp and the

durstion of Infusion should be no less than 15 minutes. in the trials
experlance, renal dmmalloumqm to renal faifure and dial
palionts, including thase treated with the approved dose of 4 mg infused over 15 minutes.
There have bean instances of this accurring the Initiai Zomets dese.

SAFETY AND PHARMACOKINETIC DATA ARE LIMITED IN PAYIENTS WITH SEVERE
RENAL IMPAIRMENT AND THE RISK OF RENAL DETERIORATION IS INCREASED {see
ADVERSE REACTIONS, Ranal Toxicity).

+ ZOMETA TREATMENT 1S NOT RECOMMENDED IN PATIENTS WITH BONE METASTASES
WITH SEVERE RENAL IMPAIRMENT. (n tha clin:cal studies, patients wilh serum craativne
»>26% pmol/L. or »3.0 mg/dL. were oxcluded and thore wete only oight of 664 patients treat-
od with Zameta 4 mg by 15-minute infusion with a baseline creatinne 2 mg’dL. Limiled
pharmacokinetic data exists in patients with creatining clearance <30 mi/min (see CLINICAL

Table 2: Overview of Efficacy Population for Phase il Studies (Core Phase) PHARMACOLOGY).
. PRE-EXISTING RENAL INSUFFICIENCY AND MULTIPLE GYCLES OF ZOMETA AND
Budy Noof Mede Zomats® Gontrol Petiont Population FTH/ER BISPHOSPHONATES ARE RISK FACTORS FOR SUBSEGUENT RENAL DETERIO-
' (Plenned RATION WITH ZOMETA, FACYORS PREDISPOSING TO RENAL DETERIORATION, SUCI
) . AS DEHYDRATION OR THE USE OF GTHER NEPHROTOXIC DRUGS, SHOULD BE IDENTH
Duration) FIED AND MANAGED IF POSSIBLE.
Zome e o B AL BRI SO e CONAIDEAED ONLY AFTER EVALLAY
010 1,648 120monte  4endB'mg  Pamidonale  Multpla mysioms of metastate SEVEN! ERED ONLY AFTER EVALUATING
RISKS AND BENEFITS OF TREATMENT. In Ihe clinical studies. paients with ser
(amontw)  QlAwedks  B0my034 treasl cancer E:Eunmuwpmlm Ayl vy pat unt
Patients who receivo Zometa should have serum crealinine assessed prior to each ireatment,
038 843 1W0Smonths 4 mds°mg Placebo Metasiatic prostate cancer patiants troated with Zomata for muttiple myaloma and bone metastases of soid tumors should
(Srmnths)  QIwesis baye the dose withheld if renal function has detetiorates. (See DOSAGE AND ADMINISTRATION.}
011 773 dsmonts  4and8'mg  Piacsbo Matastatic aohd lumor other Patents wih of #wdonce of in reral lunction showd
Smontney 03 weeks wn breast o progtate cancer e aepropnately evalualed as 1o whether the potential benefit of continued treaiment with Zometa

* Pationts who were randomized 10 the 8-mg Zomela group are hol induded in any of tiig
i inserl,

analyses in this package
Table 3: Solid Tumor Patients by Cancer Type and Treatment Arm

Cancer Type ano':n' 4mg Ml::bc
MSCLC 124 121
26 19
Small Cell Lung 19 2
Colorectal 19 16
Unknowm 17 "
Gladder 1 16
Gl {Owen 10 2
Head anc Nack 6 )
Genttourinary 6 6
Matignant Malanoma s 4
Hepatobillary 3 4

outweighs the possitse rish.

PREGNANCY: ZOMETA SHOULD NOT BE USED DURING PREGNANCY. Zometa may causa
felal harm when admaisterec 10 @ pegnant women In raproductive sludes n (he pregnant rat,
subcutaneoud goses aquivalent 1o 2.4 of 4,8 times the hurran systomic exposiae {an IV doss of
4 mg based 0n an AUC comparison} resulled in pre- and postimplantation iosses, decreases in
nd Usl)lkolﬂal. viscerat and external mailormanors. (See PRECAUTIONS,
tegory O

'no studias in pregnant women using Zomela, If the palient becomes pregnant while
taking ug. the patiert shouid be apprised of Ihe poteniial haim 10 the Jotus. Women of
civibearing potentsal shouid be advised 1o mvoid becoming pregnant.

PRECAUTIONS

Generat

grrdard d metabole such as serum tavels of caloum, phos-

phate, and magnesium, as well as serum crealinint, should ba carelully montored tollowing

\rstiation of thecapy with Zomotr® (2oledronic acid) Injechon, I hypotakenva, bypoghosphatamia,
—mAmGARALATIR NACLE. SRAFLASIm slnntamantal tharamr mou ha masassam:

E:uﬂm mysloma patients, the risk of renat dysfunclion may be increased wh
ion with

f Fertlllty

Carcinogenesls: Siandard liletime carcinogenicily bicassays were conducted in m
Mice wara given oral doses of zoledronie atid of 0.1, 0.5, o 2.0 mkqday, Thare v
incrensed incidence of Harderian gland adenomas in males and females In ali treat
{at dosas 0,002 times a buman iniravencus dosa of £ my, based on a comparisor
‘body suriace arsas), Rals were given oral doses of zolsdmnic acld of 0.1, 0.5, or 2
No Increased incidence of tumors was ohserved (et doses s0.2 times the human in
dase of 4 mg. basad on a comparison of relutive body surkace areas),
Mutagenesis: Zoledronic acid wss not genotox (n the Ames bacterial mutagenicit
Chinesa hamsier ovary Celt agsay, of in the Chinase hamsier gena mutation assay, w
melabofc activation. Zoledronic acid was not genoloxic in the in vivo rat micronucle
Impajement of Fertiiity: Female rats were given subcuianeous doses of 200dronic ac
0.03, or 0.1 mg/kg/day beginning 15 deys before mating and continuing through ge:
observad in the high-dose group {wilh systermic exposure of 1.2 imes the human 5
sure koilowing an intravenous dose of & mg, based on AUC comparison) inctudad ir
‘ovultion and & decreaso in the number of pregnant rats. Effects observed in both t
group {wrth systemic exposure of 0.2 times the human syslemic exposure folowing &
dose ol 4 g, based on an AUC comparison) and high-dose group includsd an incs
implantalion losses and a decrease in the number of implantations and Live fetuses
Pragnancy Category D [Seo WARNINGS )

Bisphosphonales are Incorporaled Into the bone matiix, from where they are gradu
over periods of weeks o years. The extent of bisphosphonate incorporation into ad:
hence. the amoun! availabie for release back into the sysiemic crculation, Is direct
1he total dose and duration of bisphosphonate use. Although there are no data on §
humans, bisphosphonales do cause fetal harm in animals, and animal dala sugges

Zometa®
{zoledronic acid)

! Zometa®
} (zoledronic acid)



cid) Injection

& is groator than into maternal bane. “Therelore. there 16 a theo-
jela) and other abnormaiities) H & woman becomes pragnant
a0sphonate therapy. The impact of variables such as time

nate thex eptlon, tho particular bis

\ravenous varsus aral) on this risk has not been established.
>0us doses of zoiedronic acid of 0.01, 0.03, or 0.1 mg/kg/day
and gontinuing through gestaton. the number of atilbirths was
35 was decreasad in the mui- and high-dose groups (20.2 Smes.
1owing an iniravenous dose of 4 mg. based on an AUC compari-
ote observed in all doe groups (with A syslem< exposure of
cmwnwmhmmutmmdm.wman
tystocia and periparturient mortaidy in pregnant rats allowed o
ave boen related to drug-nduced inhibilion of skelelal calcium
stiot hypocalcermia. Tins appears 1o be a bisphosphonate-ciass

Aanecus dose of zoledronc ecid of 0.1, 0.2, of 0.4 mgkg/day
Jocts were obaerved in the mid- and high-dose groups (with sys-
mea, tespectively, e human systemic exposure following an

1 on an AUC comparison), These adverse effacts included

ation fosses, decreases in viable letuses, and felal skoietal, vis-
5. Fotal skoletai effocts absorved in the high-dose group. Included
1d bones, thickened, curved or shoriened bones, wavy ribs. and
2l affects observed in the high-dose group included reduced lens,
1n & absence of liver iobes, reduction of Tung lobos, vessel dila-
eietal variations were also abserved in the low-dose group (with
@ human expasute following &n Inavenous dose of 4 mg,
igns of matema! texicity were cbserved In the high-tiose group
3his and food consumption, indicating that maximal exposiie

¥

\Raneous doses of zoledronic acd of 0.07. 0.03, or 0.1 myhg/day
agnan dose of 4 mg, basod on a comparison of rolative
 fotal efiects wera observed. Matemal moriality and abortion

(a1 doses 20.05 times the human intravencus dose of 4amg,

0 body surface sreas). Adverse mafernal ehacts were associated
1 by, drugrinduced hypocaicemia.

16 excroted in human milk, Becauss many drugs are excreted in
a binds 10 bone lng term, Zometa should not be administered to

Zomela in pediatric patients have not been established. Bocause
romela should only be used in chiidren if the potential beneit out-

parcalcemia of malignancy included 34 patients who were 5
rant ditferences in response rale o AGVErss reactions were seen
smela s compared 10 younger pationts. Controlled clinical studies

myamuwholwwmvpummmmmaud
mommmm;mﬂwnhmdmuunwmm«mm

“zoldronic acid) Injection are usually mid and transient and simi-
isphosphonates. Intravenous administralion has bean most com.
scasionally, patients experience a flu-iike syndrome consisting of

+ and/or arthralgias. and myalgias. Qastrointaatingl reactions such
«een teported following intravenous infusion of Zomela. Local reac-
15 redness of swefling, were observed infrequently. In most cases,
d and the Symptoms subaide sfter 24-48 hours.

. and chest pain have been reportsd fofiowing treatment with

Lo, cases of conjunclivitis and hypomagnesernia have ‘boon
th Zomet:

2,
Mtory abnormalitles for serum creatnine, serum caiclum, sefum
2sium obsarved in two clinical Iriafs of Zomela in patients with HEM

Table 7 provides advorse events that were reported by 10% or mdra of the 169 patients troat.
o witn Zomsta 4 mg or pamidronate 9¢ mg trom the w0 coniralted mullcenter HCM thals.
Adverse events are Isted regatdiess of presumed causality to study drug.

"V;ﬂ";,'::'_:m e (14 95 (17 48 (1)
ety e an o AR @
o oM & 0o

roccived a singlo 48-mg dosa of zoledron'c acid In oror, Two days afice the overdose Lhe pationt
experianced a single episode of hyperthermia (38'C), which resohved alter rsaiment. Al other
avaluatons were hotmal, and the patient wao discharged seven days afte the overdose.

A panent with non-Hodghin's lymphoma recaived 2ctedronic acid 4 mg daily on four SUcCeStivo
Taple 7: Porcentage of Patients with Adverse Evonia 210% Reported In Hypercalcominef 'f:{,'::'x‘ days fot & totsl dase of 16 mg, The patient developed paresihesia and abnormal fiver function
Malignsncy Clinicel Trists by Bady System Dyspnes 62 (21 155 {26) W07 (24 teste with Increasod GGT (nearly 100UR. 0ach valuo unknown). The outcomo of this case s ot
24 (22} 129 (23} 65 (14} known.
l:ll"l“.;l' P-n;l:r:‘tmt suf“”‘!“ I conirolied clincal trials, adminisiration of Zomela 4 Mg as an iniravenous infusion over S
n (%) n “.3 Mopecia 125 (12 80 {14) 36 (8 Runutes has been shown 10 increase the risk of renal taxicy compared 10 the same dose admin-
e d Domaiis Ha 8 T4 (13) 38 ® istored 25 2 15-minde dlmmvnmus mlu::\, In controlled clinicat trials, Zometa 8 mg has beent
shown 1o ba associated with an increased risk of renal taxicily compared to Zomota 4 mg. avon
;o(.: m o: l;a:«e::s i“‘u:xed e :? (|£)2 ﬂ;e (u;g)z Grade 3 and Grage 4 isoratory abnanmaites for serum Cleatruna, sorum calcium, serum when given #5 8 15minute intiavenous infusion. and was nol associaled witn added benefiin
o3l No.of Pelerts wath 1y 8a2) 5 ©22) soborys, 3 magnesium cksrve in thee ciical tals of Zomea n patients with palionts with ypercalceria of malignancy. Single Sosas of Zometa shoukd not sxcesd 4 mg
B FZ«:" aWhole —_— % (Ga0) :‘M etash inTabies 9and 10. and the duration of the Intravanous infusion should be no foss than 15 minutes. (See
- - % 31 the triatn and In p ket ot progres-
Orgaoaresson of Gancer W o0ed n @od Table#: Grade vory Abnomlits for Brum Craaiin, Srum Calcm,Sarum o 0 ronal e ang clalys, e secard in bttt et v LS with
',:Aw 25 (20.1) 28 (272) Phosphorus, and Serum Magnesium In Three Clinical Trists in Pationts with Bone  the approved dase ol 4 mg Infused over 18 minutes. There have been instances of this
" ps g p: I ring afier the inttia} Zometa doss.
Constipation 23 (267 13 (126) Metastssos ocou!
Diarthea 15 (17.4) 17 {16.5)
Abdominal Pain 14 (16.3) 18 {128 _____—_______r__ﬂL"—’—————————————' DOSAGE AND ADMINISTRATION
Vorming 12 (14.0) 17 {165) Tiboratory Parsmatec  Zomet Pamidronste Pincabo Hypercalcenia of Mallgnancy
Anorexia 8 193 1% (136) Amg my Consideration should be grven 10 Ihe severity of, as well as the symploms of, wmot4nduced
Cardiovasculat - M) [l w0 rcalcamia whon considoring uso of Zomela® (zcfedronic acid) Injection. Vigorous saiine
Hypotension 3 (10.5) 2 (9 Serom Crastinine" MR (3% A8 (15%) a7 hydration alons may be sufficient 1o treat mild, asymplomatic hypercaicemsa.
Hemic and Lymphatic System Hypocaleemisl $973 (06%) 4153 (0T wars  — The max dase of Zometa in ¥ of makigrancy (i ed
Anemia 18 (221 18 (175) osphetemia? 118073 (11.8%) 28/637 {7.1%) 14815 (24%) serym calcium® 212 m/dL [3.0 mmotLl is & mg. The 4-mg dose must bo given as & single-dose
) Hypophosph
Intections “yp‘W""’““ 1991 (20%) 2535 (0.6%) 415 {1.9%) Intravenous infusion over no fesa than 15 minutes.
Monliasis 10 (11.6) 4 (39 H wsamis® BT (03%) o535 — 1415 (0.2%) M’Pauoms shoui be edequalely tenydrated prior o Zomela. {See
Laboratory Abnormatitien B N P Limit of Notmal and Pl )
Hypophosphatemia " o2 2 (19 1 Grade 3ude e L e nt e 15 sion amedmert tresimont with Zometa & mg, may bs considerod il serum calgium does nat fetun to normal
Hypokalemia 10 (1.6} 16 (1558 2 Grade 3 (7 mgeil); Grade 4 (<B my/dl) of temain normal efier intial teatment, i Is tecommended that & minimum of 7 days elapse
Hypemagresemia 2 (0.8 5 9 3 Groce 3 {<2 myeL): Grade 4 (<1 myidL) ‘before relreatment, 1o allow for full response 10 the nilial duse. Rienal funcfion must be caretully
Musculosiotetsl 4 Grage 3 {3 mEGL). Grade 4 (~8 mE rmonitored in all patients receiving Zomela and possible dataroration in fena! funclion must be
Skoletal Fain 10 (116 10 @7 & Grado 3 {<0.0 MEQLY; Grade 4 (<07 mEgL} ass0ssd prior 10 felreatimont with Zometa (S0 WARNINGS and PRECAUTIONS }
m:f.nm 13 (150} 10 {87 Table 10: Grade 4 Laborstory Abnormsities for Serum Creatinine, Serum Calglum, Serum 'A‘Wﬂ-nﬁelmﬂ.d ‘sarum caicium {Cea, mg/dt) = Ca « 0.8 (mdrange albumin-measured albu-
Anxety 12 (140) 8 8 Phasphorus, snd Serum Hagnesium in Three Cinles| Trials in Patients with mn in mglal).
Confusion 11 {128) 13 (126) Bane Metastases Mutipia Mysiorns and Metastatic Bone Lesions. From Solld Tumors
Agitation 11 (128 8 (78 Grade & Thenwdmmddoualzmmmpaumwmmmwummwuﬁcbommlms
Respirat Z amidronate Placebo from ol mnbrpaﬁmlswmmtﬁ!mdewwmmLthAmuiﬂiuudmmoless
s 19 (@24 20 (194) Taborsiory Puamater—— Zameta® hi i 1han 16 minutes every thiee o our weeks. The oplimal duration of herapy i fiot known.
Coughing 10 (116) 122 (N7 N N N (%) pon treatmenl initiation, the recommended Zometa doses for pabants with reduced renal tunc.
Uragenital Serum Crestinine?” 2529 (04%) 7268 (0.4%) Gat — tion (mild and modsrate ranal impairman)) are listed in the folkowing lable. These doses ate calcutated
Urinary Tract Infection 12 (140 15 (148) ia? 7o (01%) %536 (0.6%) 2415 (0.5%) 10 achieve the same AUIC s that achieved in palients with crestnin Giearanca of 75 mimia
Hypephosphatemia® 6073 (0.5%) 0:537 Creatinine clearance {CrCH) Is calculated using the Cockorofi-Gault formuts. {Ses CLINICAL
The following adverse events from ths two controlied mulicentor HCM trals (n«189) wero Mypermognesamiat 071 — 05 — 20415 (05%) PHARMAGOLOGY, Special Populations, Renal Insufficiency.)
reporied by & Gréster percentage of patients ealed wih Zometa 4 mg than with parm amg b 2071 (02%) 1535 (02%) o6 —
o oocuried with 8 frequency of greater than or equal 10 5% but less than 10%. Adverse eVents. 1 Grudo 0(»3x Upper Limi of Narmall Grada 4 (>6x Upper Limt of Nor Baswiine Greatinine Claarance (mLimin} Zomete® Recommended Dos
are listed regardiess of presumad causalty to study drug. * Serum creatmins data for afl p.ta.:;;mdommd ‘ahter the 15.minute infusion amendment s; Bgo ;5 "“ng
2 @radn 3 (7 mgiuL); Grade 4 (<6 my/dL) .
Body #s 8 Whale: asihenia. chest pain, leg edema. mucosilie, and MCtusiases 3 Grage 3{c2 mg/dLY; Grada 4 <1 mg/di) 40-48 33 mg
Digestive System: dysphagia 4 Grado 3 (>3 MEGL), Gindo 4 (>8 mEQL) 30-39 30mg
Hemic and Lymphatic System: i ia, and 5 Grade (<05 MEQLY; Grade 4 (<07 MEGL} or ey T o7 rLmin)

Infection: non-specific inlection
Laborsfory Abnormalities: hypoecaicemia
Metsboilc anct Nutritionaf: dehydration
Musculoskelstel: arthralgias

Nervous System: headache, somnolence
Aespirstory Bystem: plaural effusion

NOTE: In the HCM clinical irials, pamidronate 50 mg was iven ms & 2-hour intravenous
infusion. The relitive safety of gamidronste 80 mg given as & 2-hour Infravenous Infuston
com| 10 the same dose given us 1 24-hour intravenous Infusion has not been ade-
quaiely studied In controliad clinical trists.

Multipie Mysloma and Bone Mstastases of Selid Tumors G
The salety anaiysis includes patienis treated in ihe core and extension phases ol (he trials.
analysis Includes the 2,042 patients ireated with Zometa 4 mg, pamidranale 90 mg or placebo in
Ihe three controlied multicenter bone metastases trials, inciutsing 989 patienis compieting the etfica-
cy phase of the trial, and 619 patients that continued In the safety exiension phase, Only 47
patients completed the extension phases and were kilowed for two years (or 21 months for the
mhvwﬂdlumovuu.nu),mmnmammmmmmmwulma mg
(core phus exdension phases) was 12.8 months for breast cancer and multiple myeloma, 10.8
ronths for prostate cancer, and 4.0 months for other solid tumars.

Table & describes adverse events ihat were reported by 210% of patients, Adverso evenls are
fisted regardiess af presumed causality lo study drug.

wy tor Gerum Serum Calcium, Table 8: Percentage of Patlents with Adverse Events 210% Reparted In Three Bone
ang Serum Magnestum in Two Clinicsl Triais in Pationts Matastases Clinical Trials bry Body System
Grade 3 Graded zzm:;- lem'::-l- Placebo
Tete® Pamidronsts  Zomsta® new n (%) ne)
mg 90 mg 4mg S0mg Patients Studied
(%) N (%) Ll (% Total No. of Patients 1031 (100} 556 (100} 4S5 (100)
@ G0 @O 088~ Wion (1w Teil No.of Patienis with any AE 1015 (98) 548 (38) 445 (9B)
(12%) 2100 (2.0%) 088 - Al — Blood and Lymphatic
(514%) 27/81 (A%} 170 (4% 481 (48%) Anomia a4 (3 175 (2) w28 (28
- 0/84 - o071 - g (12%) Neutropenia 124 (12) e (15 35 (8
102 (10) 8 (1) 20 @
Normal); Grade 4 (>8x Upper Limit of Normal) Gastrointestine!
} (<6 mgidL) Nausea 476 (46) 266 (48) 171 (38
} (<1 mgidl) Voriing 333 (32) 18 (3% 122 27)
» 4 (<0.5mEQL) Constipation a0 (30 162 {29) 174 (38)
Diarrhea 249 {24) 162 (28) 83 (18
- Avdomina! Pain 143 (14 81 (15) 48 )
-I Dyspepsia 105 (0 W 0% A @)
Stomattis 8 (& & (7 uW &
i Sore Throat g2 @ & (1) 17 @
General Discrders and Administration Site
Fengue 308 (3 240 (3 130 @9)
I Pyrexia a8 (92) 172 (B1) 89 (0
Weaknese 252 {24) 108 (18) 14 (25)
| Edema Lower Limb 215 (21 126 (3) 84 (9
Rigors. 112 (1) 62 (1} 28 (8
] Infections
Unnary Tract infection 124 (12) 50 {9 an (9
| Upper Respiratory Tract Infecuon 101 (10} 8 (15} o (N
Metabolism
i Anorexia 231 (2 81 (15)
Weight Dectoased w4 (%) 0 @
1 Dehydration s (9 60 i)
Appette Docseosod 130 (03 48 (D)
Musculosketetal
I Bone Pain 560 (55) 316 {57)
Myalga 220 (23) 143 26}
§ Arinvalga 216 @) 131 @4)
Back Pain 156 (15) 106 (19) 40 (B
] PaninLimb 143 (14) B4 (15) 82 (1)
Neoplasms
1 Mahgnant Neoplasm Aggravated 205 (200 97T UM 82 (20
Nervous
1 Headache 191 (199 w9 (M S0 (1N
Dizziness (sxciuding vertigo) 180 (18 91 (18} 88 (13
Insomnia 186 (B 111 @0 73 (8
i Paresthosia s (15 8s (1) 35 (B
e w7 ) g (1 43 (10

Amonp the less frequently occunring adverse events (15% of patients). rigors, hypokalemia,

Influenza-ike iiness, and nypocaicemia showed A rend for more evants with bisphesphonate
{Zometa 4 mgand ups) compared ta the placeba group. N

Less common odvarse events reported mors often with Zometa 4 mg than paridronate inchid-
ed docreased weight, which was reported in 16% of patients in the Zometa 4-mg graup comparsd
with 8% in the pamédronate group. Decreused appotile wag reporied in slightly more pationts n
the Zomsta 4-mg group {13%) compared with the pamidronate (§%) and placebo {10%) groups,
it the clinical aigniicance of thess emall ditterances is not clear.
Ranal Toxtclty

585 rials. rena) detorioration was defined a8 an incroase of 0.5 ma/di. for
‘baseling crexuning (<1, me/dL) Or an increase ¢f 1.0 mplal. for patients with
e croatoine (1.4 mgdl). The Kllowing are data on the incidence of renal
s recewing Zomela 4 g over 15 minules in these (riels. (Soa Tabée 11.)

Tuble 11; Percentage af Patisnta with Renai Function Deterioration Who Were
Rendomized Followng the 15:Minute tnfusion Amendment

Patient Creatinine
Wuttipie Myeloms
and Breast Cancer Zometa® 4 my Pamidronate 90 mg
of L} [ -]
Nommal 27246 (M%) 23248
Abnormat 2/28 {7.7%) 22
Total 26272 {10.7%) 25268
Solid Tumors Zomea® 4 mg Placebo
o (2) N 5]
Normal 17164 (14%) 10143 %o}
Abnormat i 9.9%) 120 5%)
Fotal 18165 {10.9%) 11163 8.7%)
PBrostate Cancar Zometa® 4 mg Placebo
s -2} (] [£2)
Normal 12/82 {14.8%) 868
Abnormat 410 {40%) ane {20%)
Totat 1682 {17.4%) 1078 {12.8%)

The risk of deterioration in renal function appeared (o be related 1o tne on study, whether
patients were recsiving Zomela (4 mg over 15 minutes), placebo, of pamidronate.

‘Evaluation of sorum creatinine is recommended prior ta each eycle of thorapy with Zome'ta, in
patients receiving Zometa lor muluple mysioma and bono metastases of 06 tumors, wik show
evaence of detenoration i ranal function, Zometa trealment shoukd te withheld untl Berum crea-
tining relurns 1o within 10% of baseline,

In the tna's and in i L renal i 10 renat tailure
and didlysis have occurred in palionts with normal and abnormat bascling renat tunction, mcluding
patiens treated wiih 4 mg infused over 8 15-minute period. There have been instancas of his
occarning ater the infuat Zometa dose.

Poat-Marksting Experience

Cases of o8loonecros:s (pumariy involving the jaws} have been reported in patients treated with
bisphosprionates. Tha majority of the reported casos are in cancer patlents attendant to a dental
procedure Osiecnecrosis of the jaws has Mutipte well-documanted risk iactors inchudling a diag-
nasis of cancer. therapres {8 9., ) an:
mortyd conartions {8,g., anemia, coaguiopaibu:
causality cannot be detetmined.
tonged. {See PRECAUTIONS ]

The IGllowing adverse reackons have been reported in post-markeling use.

CNS: lasie dslurbance, Pypitesihesia, tremor; Special Senses: blured wision:
Gastrointestinal’ dry mouth: Skin* increased sweating: Musculoskeietal: mustio cramps.
Cardiovascuiasr hyp yp! i wih syncope or circulatory
Aty s patients wih undealying nsk @actors): Renal: hamaluria. proteinunia: Alkergic
mersensitvity reschon, angloneurotic edema; General Disorders and
lion Site: weight wrrease: Laboratory P Y
0! uveiis and epleciorts have 130 boen reported duning postmarkeling use.

inleclion, pre-existing oral disease). Although
B prUKOnt 10 avaldd dontol surgery as resovery May be pro-

OVERDOSAGE
Thare 18 no experience of aciie overaose wilh ZometaP (zoledronic Ackl) Injection, Two patients

recaive0 Zomata 32 mg over S minules in clinical irials, Neither patient experienced any cinical o
taboratory toxcity. O

Y g P ¥
and hypomagnesemsa, Chnlcally relevan !eﬂw.:il’wu in serum fevels of calcium. phaspharus. and
magnesium shouid be cowcted by intravencus agministration ol caklum gluconate, polassium of
sodium phospnate, and magnesium sullste, reapectively

i an opendabe’ sludy of T0ledranit aciv 4 Mg in bieast cancer patients, a female patent

Dufing treatment, srum crealinine should be measured before each Zomela dose and boal-
et shouid be withheld for renel deterioralion. in the ciinical sudies, renal deterioration was
defined as follows:

+ For patients with normal basekne creatinine, increass of 0.5 mgdl
« For palients with abnormal baseline crealiteng, Increasa of 1.0 mg/dL

In tnie clinicat studies, Zometa veatment was med anly when the creatinine returned to
withm 10‘v.oﬂmbnelimMm.hmmummmnmnmwunmlpmvm
weatment interruption,

Patients should also be administered an oral caicium supploment of 500 mg and & multpie vita
min containing 400 1U of Vitamin D daily.

Preparation of Solution
4-mg Dose: Vials of Zomota concentrate for snfusion contain ovarfill aiowing for the withdrawat of
5 mL of concentrale {oquivalent 16 4 mg zoledronic acid). “Tiws concontrate should Immodiately bo
diwted in 100 mL of sterile 0.8% Sodium Chionde. USP, or $% Dextross Injaction, USP. Do nol
store undiiuted congentrate In a sytinge, to avold inadvertent Injection. The dose must be ghven as
 single ntravenous Infusion over 1o less than 15 minues.
Aeduced Doses for Patients with Baseline CrCi60 mLimin: ‘Withdraw an appropriale volumé.
of the 5 mL, - Zomela concentrate as needed:

4.4 mifor 3.5 mg dase

4.4 mL for 3.3 mg dose

3.8 mL for 3.0 mg dose

‘The withdrawn concentrale must b diluted in 100 mi of sterile 0.9% Sodium Ghionde, USP.
or §% Dextross Injection, USP. The dose must be given as a ingle intravenous infusion ovar no
Jezs than 15 minutes.

if not used immedialely aftor ditufion with infusion medis, for microbiological intogrity, tha solu:
son should ba refrigeratod al 2°G-8°C (36°F46°F), The refigorated sciution should than ba equil
ibrated to room or %o istralion, The total time be diltion, slorage in tne
refrigerator, and end of administration musl nol exceed 24 hours,

Zomata must hot be mixed with caleium-cantelning Infusion solutions, such as Lactated
Ringer's solution, and should bs administerad a8 a single Intravenous solution in & line
ssparste from il other drugs.

Method of Administration: Sue to the sk of clinlcally asignificant detariorstion In renst
mm.mmmmwmlummdmhmﬂm should not excesd 4 mg
snd the duration of Infusion shoutd be no less than 16 minutes, (Bee WARNINGS.) In the
trisla and In post-marketing renal 1o rensl failure
wnd distysis, have occurred in patients, including those trested with the. approved dose of
4'mg Infused over 15 minutes.There heve bean Instances of this accurring stier the initial
Zomwla dose.

There must be strict adherence 10 the i
in order to decreasa the rish of deterioration m renal unction.
Note: Parenteral drug products should b inapecied visually for particulate matter and dis-
colorstion prior to administration, whenever sclution and comalnet permit.

for Zometa

HOW SUPPLIED

Each 5+mL vial conlains 4,264 mg zoiedronic ack 10 4 mg Zoledronic
acid on &n anhyrous basis, 220 g of manntol, USP, waler for injaclon and 24 mg of sodim
chrate, USP.
Carton of 1 wa

...................... NDC 0078-0387-25

Store a1 26-C (TTF): excursions permitiod 10 15-30°C (59-86°F) [see USP Controlied Floom
Termparature].
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